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GUTH saves up to 50% 


*K 


Swing Mounting Bracket is preset for 


on Troffer installation 


height of ceiling support members by 


adjusting single screw. 


NEW SHALLOW 


MODELS WITH 
CBM/ETL BALLASTS, 


SEPARATELY FUSED 


Release SMB by tripping clip from 


inside troffer. It’s ready to hook over 


support. 


CERES OE HH 
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flush with ceiling. The job is done! 


eee 
£O9 € 6H 


mounting 
brackets 


New Guth Troffers feature Swing Mounting Brackets to simplify installa- 


t 


New 434” shallow models come in 2’ and 4’ widths. Other units in 6” 


ion requiremen 


...plus a complete variety to fit most every specificat 


tion 


and 12” widths... 2’, 4’ and 8’ lengths. Almost any bottom you can 
name — including GrateLite Louver Diffuser** and Prismoid GrateLitet. 


Adaptable to nearly every type of ce 


tem. 


ing suspension sys 


nclude wiring and final connections and are based on 
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*These savings do not 


LIGHT InG 


tion in a plaster or concealed suspension system. 


ASK FOR GUTH SMB TROFFER BULLETINS! 


1902 


since 


THE EDWIN F. GUTH CO. 2615 WASHINGTON BLVD 


**@u_s. pat. No.2 


1 ®u_s, par. No. 2,904,673 


“GAN. PAT. NO, 938.245 


+745.001 


DRESSER 


QUARE D catewayouct 


Here are some 

recent Gatewayduct a 
. sealers You're ahead two ways when you choose this 
Amity Leather . Tee es P 

Equitable Life superior underfloor duct for power, signal and 

Assurance Co. telephone systems... 

Federal Government 
Office Buildings GATEWAYDUCT is now manufactured by Square D and is avail- 
Mayiag rechheans able exclusively through Square D distributors. This underfloor 
in ue duct system has gained tremendous acceptance among elec- 
i Ryerson Steel trical contractors, consulting engineers and architects because 
ta. of its significant design and installation features. Now the same 

Smithsonian Institution field service on which Square D has built its national stand- 


‘ing is behind every Gatewayduct installation. 


SQUARE D COMPANY, MERCER ROAD, LEXINGTON, KENTUCKY 


SQUARE J) COMPANY 


tricity is distributed and controlled 
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low copper” 
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Aluminum Unilets 


as copper free... as aluminum should be* 


ECONOMY! 
QUALITY! 
DURABILITY! 


Pressure cast, 
threaded aluminum Unilets 
for tigid conduit 


*iess than 1% copper content 


The advantages of aluminum combined with Appleton _ gerore you BUY OR SPECIFY 

manufacturing standards for dependable performance .., cyeck THESE APPLETON 

now make available a wide selection of rugged, service- @yatity FEATURES 

able pressure cast aluminum fittings to give you easier 

electrical installations . . . faster, more economical! Easy to use—roomy « Lightweight—durable «Taper 
Your distributor has them now. The complete line Necanene Porton cken el 

includes seven of the most popular types in 14”, 34”  ¢ Reinforced points of stress « Easy-to-read cast 

and 1” sizes to meet most job requirements. When you _ identification » Attractive, practical design « Low 

use them, you will agree . . . they are outstanding in cost—high quality « Wide assortment of covers 


4 : available. 
every respect—from design to manufacturing excellence. ewe 


Contact your distributor or write for bulletin No. AL 60. It includes details for the entire aluminum 
product line by Appleton: Form 85 and larger sizes in Form 35 Unilets, FS and JB fittings and V-51 
lighting fixtures. 


Sold through franchised distributors only 


Also manufacturers of: 


Explosion- ales 
Lighting 
Fixtures 
electric company man an heaton 


1701 Wellington Avenue, Chicago 13, Illinois 
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By Dana Price—Local generation of electric power is a vitally- 
integrated element of a new gas-turbine energy pack which provides 
substantial economy in serving the power, light, air-conditioning and 
heating needs of modern, windowless commercial and institutional 
buildings with controlled environments. 
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By W. T. STUART—Notes and observations about current electrical 
installation practice from a visit to the city of Wolfsburg in West 
Germany and the manufacturing plants of Volkswagen. 
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‘By THEODORE AKE—In the selection and design of lighting systems 
for industrial lighting applications, many factors influence over-all 
lighting costs and lighting quality. 
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processing center. 
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By R. J. LAWRIE—Here’s how one engineer provides economical and 
effective maintenance in a small, 50-employee manufacturing plant. 


How Much Can a Guy Anchor Hold?.... 0.5.2... ec ee eee eee eee 88 


By W. L. HOLLANDER and RAY MARTIN—Anchoring of poles and 
structures for outside distribution is becoming an exact science as 
more and more is being learned about how anchors develop their hold- 
ing power. 
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“F¥Tome buyers will go for an improvement 


like that. Thanks 


This is a typical comment after the Graybar man spells out 
a new item to help an electrical contractor. 

And many are the practical suggestions the Graybar man 
makes in the course of his calls. For he knows ““what’s cook- 
ing.” He’s wide awake to the new developments in home 
lighting, for example. He’s a bug on high efficiency, time- 
saving tools and equipment. But whether he talks entrance 
panels, wiring devices, tools, fixtures or other, he makes it 


Graybar Service includes: Objective recom- 
mendations * On-the-job technical help ° 
Most complete lines * Planned stocks to meet 
your needs * Expert counter service ° 
Speedy handling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. ® 


for suggesting it!” 


his business to improve your business. 

Moreover, the Graybar Field Salesman is just one of 
four experts who make up the Graybar contractor service 
team. The others: Inside Salesman, Counterman, Specialist. 
And somewhere along the line all four can be of substan- 
tial help to you... can help you improve your business... 
reduce your costs... speed your work. 

It will pay you to know Graybar better. Call us. 915 
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C-L-X installs ‘‘as is” . . . eliminates the cutting, threading, and 
pulling operations necessary with conventional duct or conduit. 


& 


C-L-X is easily trained any- 
where, in continuous, long- 
length runs. 


C-L-X is pliable...can be 
handled smoothly on a stand- 
ard size reel. 


é Fee — 
C-L-X installs without the C-L-X is versatile. It can be 
need for benders, sand, el- installed with clamps, in 
bows, or similar fittings. trays or ladders, or directly 
buried in the ground. 
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CABLE CORE a ELECTRICAL WELDING OF SHEATH - 
OUTER ROLLER ELECTRODE — 


HOLLOW INNER ELECTRODE 


CORRUGATED SHEATH 


METALLIC. STRIP cas Tg ee Coe ee eng 
Cee ees i ee 
How C-X-L is made. 


Just glance at these time-and- 
work-saving features of C-L-X 
Cable Systems by SIMPLEX. 


You'll see how easily this packaged 
combination of cable and pliable, imper- 
vious metallic sheath installs. You’ll see 
why it cuts installation cost to a fraction 
of that required for conventional cable 
and duct. Then find out how much 
money today’s easiest-to-install cable 
system can save you. 


C-L-X is available with plastic-jacketed 
sheaths of steel and with sheaths of 
aluminum, bronze, or copper — with or 
without plastic jacket. It’s the choice 
of chemical plants, oil refineries, paper 
mills, utilities, industrial plants — wher- 
ever severe environmental conditions 
exist. Write today for your free, illus- 
trated brochure on C-L-X. 


Simplex 
WIRE & CABLE Co. 


Cambridge, Massachusetts « Newington, N.H. 
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Sidelights 


ON-SITE GENERATION 


‘PRACTICE IN WEST GERMANY 


LIGHTING TOOLS 


COMPUTER WIRING 


A remarkable new energy system developed in the Southwest is being 
installed in several new buildings in Arkansas and Texas. Using natural 
gas, an array of gas-turbine engine-generator sets provide electric power 
for lights and motors while exhaust gases fire a low pressure steam 
system for heating, hot water and air conditioning requirements. For 
windowless commercial and institutional buildings the economics are said 
to be favorably competitive with purchased power. The systems are 
described in “Economical On-Site Electric Generation” by Dana Price, 
electrical engineer with Golemon & Rolfe, Architects and oe of 
Houston, Texas beginning on page 65. 


Similarities and differences of electrical installation practice in West 
Germany as compared with U.S. methods are noted by Editor W. T. Stuart 
from a recent visit to the modern manufacturing plants of Volkswagen 
in Wolfsburg and Hannover. “Highlights of Electrical Practice in West 
Germany” begins on page 69. 


The broad range of fixtures and lamps applicable to industrial lighting 
applications today gives the lighting engineer a choice of lighting tools. 
In the selection of lighting systems many factors influence over-all light- 
ing costs and the end quality of the lighting result obtained. Theodore 
Ake, application engineer, The Miller Co., describes and discusses these 
factors 2 “Use Today’s Industrial Lighting Tools Intelligently” beginning 
on page 72. 


ELECTRICAL MATERIALS 


COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER 1, 1951. 
INDEX POINTS REPRESENT 


THE VARIATION OF THESE 


4 


1150 


1140 F 


1130F 


Many novel features are involved in the electrical systems installation for 
the National Cash Register Company’s new data processing center in 
New York City. Wireways in a floating floor provide for the connections 
between the several distribution systems and the computer machines. 
Associate Editor J. F. McPartland describes the intricate system designed 
by Frank Aluisio, chief electrical engineer of Air Research Associates, 
consulting engineers, and installed by Arc Electrical Construction Co., in 
the article “Wireway Circuits Power Computers” beginning on page 78. 


1160 poe 


SAME MATERIAL COSTS AS 1090 
OF THE FIRST OF EACH 
1080 
MONTH. 
1070 
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Non-Raveling 


Straight Tearing 


High Tensile Strength 


Strong Adhesion 
FRICTION 


Highly Insulating Wy) «RUBBER 


Accomare Tae 


ACCURATE MANUFACTURING COMPANY 
Garfield, New Jersey 
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Washington Report 


The business tempo quickened in May as the national econ- 
omy turned upward from what is now being termed the mildest 
recession postwar. This recovery has started sooner, and is 
stronger, than was expected by government economists, most 
of whom now concede that a vigorous recovery may be under- 
way. A $530 billion GNP pace by year’s-end is considered as 
possible by Treasury Secretary Douglas Dillon, and Dr. Walter 
Heller, chairman of the Administration’s Council of Economic 
Advisers, cautiously admits ‘‘an upturn may be in the making.” 

Evidence that the upturn is picking up steam is widespread, 
and includes gains in industrial production, personal income, 
factory orders, steel output, auto production, new construction, 
a longer work week, employment, retail sales, and others. 

How far and how fast the recovery will go is now the big 
question. Business economists and businessmen comprising the 
Dept. of Commerce’s Business Advisory Council, meeting in 
mid-May, predicted that the economic recovery will be a slow 
one, but said their diagnosis does not call for new Federal efforts 
to make the recovery go faster. Even so, the Administration and 
Congress are counting on new outlays for defense, space research 
and activity, education, and Federal grants for state and local 
public works. 


Industrial production in May was 105% (FRB Index) of the 
1957 base period, up from 102% in April. Average for the 
second quarter is expected to hit 104%, and to reach 110% in 
ae Ath quarter, according to Commerce’s Business Advisory 

ouncil. 


Personal income rose to $410.3 billion (seasonally adjusted 
annual rate) in April, up from $408 billion in March, and up 
from “$401.9 billion in April of 1960. This was $700 million 
more than the previous record of $409.6 billion in October 1960. 


Cost-of-living held steady in March at the record level of 
127.5% (of 1947-49 average), Labor Dept. reported. This is 
up 1.4% from March 1960, a year earlier. 


New construction in April totaled $4,329 million, of which 
$3,013 million was with private funds and $1,316 million with 
public funds. Biggest gains over a year earlier were for office 
buildings, hotels and factories. 

A speedup in distribution of highway construction funds was 
ordered by President Kennedy last month. Funds earmarked for 
rationing to states between July 1 and September 30, totaling 
$818 million, were released in May. 

Business will spend over $35 billion for new plant and equip- 
ment during 1961, according to Dept. of Commerce-Securities 
Exchange Commission survey earlier this year, and recently 
verified by McGraw-Hill Economics Dept. capital spending sur- 
vey. Spending, now increasing at an accelerating rate, is ex- 
pected to hit an annual rate of $37.3 billion in the fourth 
quarter. 


Housing starts in April were down 6% from March, on a 
seasonally adjusted annual rate, after having increased in each 
of the three previous months. This was 7% below the year- 
earlier level. But year-to-year comparisons will improve in the 
months ahead because of 1960’s unimpressive record. Rental 
vacancy rates for the first quarter were 8% of available units, 
Commerce Dept. reported, up from 7.6% in 4th quarter of 1960. 


SILICONE NEWS from Dow Corning 


SILASTIC* 


silicone rubber 


one insulation for 
many jobs...one insulation 


for many environments 


Aircraft Wire 


Shipboard Cable XS 4 Power Cable 


Building Wire 


Wire and cable insulated with Silastic 
may help simplify your installations 
and inventory. A new descriptive book- 
let gives complete data on the proper- 
ties, performance and application of 
Silastic as a wire covering. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


To obtain your copy and names of 
leading manufacturers of wire and cable, ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON,O.C 


Address Dept. 3618. 
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See our 
Catalog in 
SWEETS 


NON-INTERCHANGEABILITY... 
a big word for EXTRA SAFETY 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


To prevent installation of higher-rated circuit 
breakers into branches with lower capacities—this 
is the purpose of Paragraph 240-25G on non- 
interchangeability in the 1959 National Electric 
Code. Frank Adam QP breakers comply with 
these NEC requirements. 


1, 2 and 3-pole breakers rated above 20-amps. are 
equipped with rejection slugs that require removal 
of interference tabs in load center mounting backs 
before they can be installed. This preparation takes 
but a moment. These interference tabs prohibit 
the substitution of 30 to 70 ampere breakers on 
the mounting back in place of smaller capacity 
breakers. Proper programing instructions are fur- 
nished to the installing contractor. 


This extra safety feature is only one of the many 
reasons for the superiority of Frank Adam Quicklag 
Circuit Breakers. Get the complete story—write for 
bulletin. 


SINCE 1891 
aM ELECTRIC COMPANY 


cum” P.O. BOX 357, MAIN P.O.+ ST. LOUIS 66, MO. 


busduct + panelboards + switchboards + service equipment 
safety switches + load centers + Quikheter 
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SWITCH NOW 
AND SAVE 


THE DIFFERENCE } 


Here’s how changing from copper 
to Rome’s aluminum TW building 
wire can Improve your profit picture 


The figures in the table tell the story. An installation using aluminum instead of cop- 
per building wire usually costs less. Savings on wire cost vary with size, as indi- 
cated in the table. Simply select the size and multiply the difference in cost by the 
amount of wire required. It follows, too, that the more times you use aluminum, the 
more yousave. And don’t forget, lightweight aluminum is easy to handle. For ex- 
ample, 1000 feet of No. 1 AWG copper Type TW weighs 115 lbs. more than aluminum 
wire of equivalent current-carrying capacity. Those are pounds you don’t load, 
unload or carry. The savings in dollars are obvious. And you'll appreciate the ease 
of handling with the first installation—and every one that follows. For the full 
story on Rome Aluminum TW wire, contact your nearby Rome distributor or sales 
representative. Or, write to Rome Cable Division of Alcoa, Dept. 7-61, Rome, N. Y. 


ROME 


CABLE CORPORATION 


Rome Synthinol Type TW with aluminum conductor is available in a full 
range of sizes starting with 46 AWG. Underwriters’ Laboratories approved. 
The insulation, a thermoplastic compound, is flame-resistant, oilproof, 
easy to pull, free-stripping and has extremely high dielectric strength, 


ALCOA 
ROME CABLE 


D' 2a, TS) 8. pO 
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ROME SYNTHINOL BUILDING WIRE 


TYPE TW = 600 VOLTS 


Underwriters’ Approved 


COPPER ALUMINUM SAVINGS 


NO. OF LIST ERCENTAI 
STRANDS PRICE DOLLARS (Approx. 


300 MCM 
750 MCM 


What's your problem? If you can solve it with 


New Cutler-Hammer operator options provide top flexibility. . . 
world’s best oiltight limit switch 


For any use, anywhere, in any position. . . you just 
can’t buy a more reliable, longer-life switch. No 
other switch is sealed more effectively . . . effective- 
ness we’ve proved under test conditions so rugged 
they will never be equaled in actual service. Even 
the silver-to-silver contacts are visible for quick in- 


spection. For full details on this complete new line, 
write for Pub. ED-145-M241. 

For any electrical control problem, contact your 
local Cutler-Hammer sales office or distributor. 
They'll supply you with the finest electrical com- 
ponents, the finest service and technical help. 


CON TROL 


limit switch, your best answer's here! 


WHAT’S NEW? ASK... 


CUTLER-HAMMER Buz 


Cutler-Hammer Inc., Milwaukee, Wisconsin ¢ Division: Airborne Instruments Laboratory e Subsidiary: Cutler. CONTROL 
Hammer International, C. A, ¢ Associates: Cutler-Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S. A. 


“The Country Squire” illustrates why Brookside 
Builders, Inc., is one of the leading builders of split 
level homes in Milwaukee. On-your-lot price: $22,750. 


“We've been putting in concealed telephone wiring for 
five years...we know it helps sell houses’ 


say Ken Behling and Milo E. Schandelmeier, Jr. Schandelmeier. ‘‘We’ve put up about 250 
Brookside Builders, Inc., Elm Grove, Wisconsin homes here in the Milwaukee area. And for 
the past five years, all have been pre-planned 
for telephones. It’s a sign of quality that 
gives our customers confidence in us.” 


* * * 


“We find that people recognize quality in 
a home by the custom features the builder 
puts into it,” says Ken Behling. ‘And one 
feature that proves itself every time is tele- 
phone planning. Our customers recognize Your local Bell Telephone Business Office will 


gladly help telephone-plan your homes. For details 
on home telephone installations, see Sweet's Light 
Construction File, 11¢c/Be. For commercial instal- 
“Telephone planning is as much the build- lations, Sweet’s Architectural File, 34a/Be. 


er’s responsibility as planning for elec- 


tricity, ventilation and heating,” adds Milo BELL TELEPHONE SYSTEM 


it the minute they spot it. We’d never leave 
it out of a home.” 


Milo Schandelmeier (left) 
and Ken Behling discuss 
the advantages of concealed 
telephone wiring with 
Norman Quam (standing), 

a communications engineer 
with Wisconsin Bell 
Telephone Company. Milo and 
Ken are now installing 
convenient telephone outlets 
in every one of their homes 
at the Indianwood section 
of Elm Grove, Wisconsin. 


\ 
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Maintenance. is an easy job with 
General Electric’s draw-out Limitamp 
control. Routine maintenance is quickly 
performed with the contactor in place. 


Coils and contact tips can be changed 
in minutes. Simply lift out the arc 
chutes and one arc horn to expose the 
bolts holding coils and tips in place. 


To make your job still easier, a 
magnet-head wrench is supplied with 
units. This wrench fits all bolts neces- 


“UNEQUALLED FOR FEATURES AND PERFORMANCE 
8 DRAW-OUT 


speeds Limitamp « 


sary to change coils and tips. Remem- 
ber . . . Limitamp control is all front 
connected. 

To replace fuses, you just pull the 
ejector and the fuses pop up. When a 
fuse is replaced, it is guided into posi- 


~ tion by a back-stop on the clip. 


Another feature is a special test 
circuit—built into each control. Bring 
in external power and connect it to the 
terminal board. You can then safely 
operate the panel—automatically iso- 


ana mainrenance 


lated from normal power source with 
the door open—to check out the unit 
before putting it in service. 

Ask your G-E Sales Engineer or 
Agent about other advanced-design 
maintenance, installation, operation, 
and performance features of Limitamp 
control. Or, write Section 783-25, Gen- 
eral Electric Co., Schenectady, N. Y. for 
Bulletin GEA-6893. Industry Control 
Dept., Salem, Va. 


* Reg. Trade-mark of General Electric Company. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


call your electrical distributor for 
fast delivery of Youngstown conduit 
—most complete conduit line 


Youngstown conduit is a winding, twisting, reach- 
ing raceway in today’s most modern buildings. 
It is familiar, reliable steel conduit. Easier to cut, 
thread, bend, install, fish. And you get it fast, 
where you need it, from your electrical distributor. 


Youngstown makes conduit in the exact size and 
finish you need. Buckeye is carbon steel for 
standard installations. Yoloy is alloy steel to resist 
corrosion. Sizes: 4%" to 4” are Youngstown con- 
tinuous weld pipe. Sizes 5” and 6” are standard 
weight Youngstown seamless pipe. Ask for Hot 
Galvanized conduit, with hot galvanized threads 
that need no special lubrication. Choose smooth 
finish Electro Galvanized conduit. Black Enam- 
eled conduit. Or easy-to-handle, lightweight EMT. 


Youngstown rigid steel conduit and EMT are sold 
through electrical distributors. Their stocks are 
complete. They are the best in their field, picked 
by Youngstown for reputation, knowledge, serv- 
ice and dependability. They offer you fast, on- 
time delivery of quality conduit from Youngstown, 
largest producer of steel conduit in the world. 


growing force in steel 


For information about Youngstown Steel Conduit, write: Dept. 26-C, 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 


NEW sealec 
ice a gas coolan 
dean foes 


BOL OF FULL VALUE 


With this seal, General Electric certifies full value for your transformer 
dollar; full value in terms of superior basic design, features, and 
performance... plus faster order handling and shipment... plus com- 
plete service before, during, and after installation. No other transformer 
manufacturer can match this complete General Electric package. 


dry-type transformers feature 
for higher insulation levels 


General Electric gas-filled units 


P| 
are as much as 30 percent lighter, 
smaller than previous designs 


Use of a new gas—C3Fs (Perfluoropropane ) 
—improves heat-transfer characteristics, in- 
creases insulation levels, and permits reduction 
in size and weight of General Electric 15-kv 
and below sealed dry-type transformers. This 
new gas has all desirable features of previously 
used nitrogen ... plus these added advantages: 


® Basic impulse insulation level is significantly 
higher for all ratings—up to 90 percent 
_ above dry-type standards for the 15-kv class. 


® Higher insulating properties of C3Fs permit 
_ size (and, therefore, weight) reduction of 
sealed dry-type transformers. 


* Extremely stable under normal operating = accEssoRIES include pressure HERMETICALLY SEALED 
_ conditions, C3Fs is non-toxic and non- gage, over-, under-pressure device, BUSHINGS provide more 
flammable. and diagrammatic nameplate. positive tank seal. 


Plus proved construction features 


Alpholite* insulation—Inorganic, non-aging, 
and non-combustible, this insulation has high 
mechanical and dielectric strength.— 


Silicone impregnation of entire core-and-coil 
pructure improves short-circuit strength. 


All-welded internal connections give “continu- 
us conductor” construction, eliminate loosen- 
ing of joints by normal heat cycling. 


Terretex high-voltage insulation—This refined, 
inorganic asbestos material is impregnated with 
acrylic-ester resin and bound with glass wrap. 


- For more information on superior General OG 

Electric gas-filled sealed dry-type transformers, SUBMERGED- ARC WELDING NEW FORMED BASE per- 
contact your General Electric Sales Engineer or on tank seams, bracing, and flan- mits rolling, skidding trans- 
ent. General Electric Co., Schenectady, N.Y. ges provides more uniform welds. former for installation ease. 


'rade-mark of General Electric Company, _- 417-11 


Progress ls Our Most Important Product 


GENERAL @® ELECTRIC 
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FLAT, FLEXIBLE 3- and 5-CONDUCTOR CABLE 
SAVES INSTALLATION TIME AND MONEY 


POLYSTRIP is a new concept in cabling, developed by 
IRC. Where time is money, the:speed of installing 
POLYSTRIP results in big savings over: older wiring 
methods. For instance, PoLystTRiP slips between wall- 
board seams, behind moldings, and through many open- 
ings, thus eliminating drilling and cutting of walls and 
woodwork. Ultra thin PoLysTrRip lies under floor cover- 
ings without causing bulges. It can be fastened to finished 


Installs behind surba Lies under floor coverings 


if it's news, expect it first from IRC 


2OLYSTRIP...the new easier w 


walls, ceilings and baseboards with double-backed 

doing away with need for conduit or plaster-crac 
hardware. The many features of this new product 

POLYSTRIP equally valuable for new construction 
modernization of existing buildings. 


POLYSTRIP consists of uniformly spaced flat cc 
conductors laminated with transparent plasties ir 
very thin, flexible, flat cable. Already proved in indu: 
electronic equipment, it is now applicable for hi-fi, pa 
signalling and alarm systems, programming, wired re 


Conceals easily behind wallpaper Saves drilling through walls and 


make low-voltage interconnections 


sion control and many other installations. 
STRIP Installer’s Kit ... Available now at 
ical distributors. 


RNATIONAL RESISTANCE COMPANY 
orth 13th Street, Philadelphia 8, Pennsylvania 


et eeeeeeseeaeseereseeoes 
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POLYSTRIP INSTALLER’S KIT SAVES 47% OVER SEPARATE PRICES OF ITEMS. 
IT INCLUDES EVERYTHING THAT’S NEEDED FOR ONE OR MORE INSTALLATIONS, 


1—75-foot roll of 5-conductor POLYSTRIP cable 

1—75-foot roll of 3-conductor POLYSTRIP cable 

6— 5PWR (splicing type) connectors* for 5-conductor cable 

2— 5PWA (wire lead type) connectors* for 5-conductor cable 
—+#3PWR (splicing type) connectors* for 3-conductor cable 

2—+# 3PWA (wire lead type) connectors* for 3-conductor cable 

1—50-foot roll of double-backed pressure tape 

1—Stripping tool 


1—Data/instruction booklet SPECIAL 
*T & B POS-E-FLEX connectors INTRODUCTORY PRICE $2 7/2 


e@eeeeeeeeeeoeeeeeeseeeeeeeeeoeeseeeeveeseeeoseeeeeeeeeeeseeeeees 


etween wallboard seams Folds flat for workmanlike angles Attaches quickly with pressure tape 50 to 100% greater current capacit 


y/ 


SS 


ONCE AGAIN... 


* Thauk ‘Uou Clardtomen 


We are proud that Ideal Wing-Nut connectors have been selected for 
making branch circuit and fixture wire connectors on your projects. 


City-County Building 
Indianapolis, Indiana 


Architect: 
Allied Architects & Engineers 
of Indianapolis, Inc. 


Consulting Mechanical and 
Electrical Engineers: 
J. M. Rotz Engineering Co., Inc. 


General Contractor: 
Huber Hunt & Nichols, Inc. 


Electrical Contractor: 
Joint venture of 
The Sanborn Electric Co. and 


Watson Flagg Electric Co., Inc. 


: Society for Savings Bank Architect: Electrical Engineer: Contractor: 

S Springfield, Ohio Shaw, Metz & Associates John Dolio & Associates George C. Turner 

ie Chicago, IHinois Chicago, Illingis Electrical Contractor, Inc. 
: Dayton, Ohio 
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Leading architects and contractors everywhere 
are using the Wing-Nut connector for 
several important reasons: 


More U.L. approved combinations than any 
other screw-on connector: 474 solid and/or 
stranded copper wire joints, and every 
common aluminum-to-aluminum combination. 


Surpass rigid U.L. and C.S.A. tests... 

for holding power, pull-out and high dtelectric 
strength. They are built to withstand even 
more severe conductivity and vibration tests 
than required by U.L. 


Unique wings provide a natural, powerful grip. 
This built-in wrench design makes Wing-Nut 
twice as easy to screw on as any other 
connector. 


Nylon shell has deep, wide skirt to easily 
handle even thick type RHW insulated wires. 
You can actually see your splice is tight 
through the semi-transparent shell. 


Wing-Nut makes the safest, strongest, 
tighest, fastest, most shake-proof screw-on 
wire connection possible. 


This is why more and more prestige buildings 
have al/ electrical splices made with Wing-Nut. 
See for yourself. Write for free samples 

of both sizes and technical literature. 


(DEAL INDUSTRIES 
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gemwis ze ' 
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Empire House, New York, N. Y. 


Electrical Contractor: 
Zwicker Electric Company 
New York 


Architect: 
Schuman & Lichtenstein 
New York 


IN C 


1041-F Park Avenue, Sycamore, Illinois 


Sold through America’s leading Distributors + Jn Canada: Irving Smith, Ltd., Montreal 
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NAME YOUR 
CABLE PROBLEM-— 
THERE’S A 
GOOD CHANCE 
DURASHEATH 
CAN SOLVE IT. 


Durasheath is versatile, 
easy to install—indoors, out- 
doors, above ground or be- 
low. Here are 5 examples. 


Riser Cable. In this installation, 
Durasheath not only serves as an 
aerial cable, but also as ariser cable 
running down the side of the build- 
ing. Without additional termina- 
tions, it then drops down-inside to 
the plants’ power-control center. 
It’s another example of the way ver- 
satile Anaconda Durasheath adapts 
itself to your power cable needs. 


Installed in ducts. Durasheath’s flexi- 
bility meant quick and easy instal- 
lation here. And once installed, its 
tough neoprene jacket assures long, 
trouble-free life. Because Dura- 
sheath adapts itself to so many uses, 
your inventory problems are les- 
sened—fewer cables need be carried 
in stock. 


Field or factory-assembled aerial cable. Durasheath may be factory 


i 


pre-assembled with standard or reverse lay. Or it can be quickly 
field assembled with the simple spinning operation shown here. 
Either way, easy splicing, tapping, and terminating result in sim- 


ee 


plified installation. No cross arm 


Inside installation. Here’s an applica- 


tion where Durasheath was quickly in- 
stalled and easily terminated. Dura- 
sheath’s Neoprene jacket resists abra- 
sion, heat and fumes. Assures depend- 
able performance and long-range 


economy. 


SBC RTART. i gE Ovi es RS Re CP ETT | 


I 
I 
I ANACONDA DURASHEATH ALL-PURPOSE 
| power CABLE is available in all 
I sizes, single and multiple con- 
| ductor, copper or aluminum, 600 
| to 35,000 volts. Insulations: Type 
RHW, Anaconda ANW, AHW, or 
; AB butyl rubber compounds; 
| each designed for specific pur- 
poses. Jacket: specially com- 
I pounded neoprene with high 
1 resistance to flame, oil, acids, al- 
| kalies, sunlight, and ozone. Has 
] high tensile strength and is flexi- 
] ble over a wide range of temper- 
] atures. 


ae SS 2 SS See ees 


s or insulators are needed, 


Bs am 
Direct-burial cable. The mois- 
ture-, oil-, and acid-resistance 
of Durasheath’s jacket makes 
it the ideal cable for direct- 
in-the-ground applications 
like the one shown above. Its 
flexibility cuts installation 
time and cost because Dura- 
sheath is easy to handle. Its 
durability cuts maintenance 
costs. 


For complete information 
about Anaconda Durasheath 
contact Anaconda Wire & 
Cable Company, 25 Broadway, 
New York 4, New York, De- 
partment EFL-1-EC & M. 


61266-C 


ASK THE MAN FROM 


ANACONDA 


FOR DURASHEATH ALL-PURPOSE 
POWER CABLE 
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Only BURNDY offers all three! 


THERMOWELD'— COMPRESSION — BOLTED 


Weld anywhere 
with lightweight 
THERMOWELD. 
Self-contained, 
needs no exter- 


Pour powder into 
mold, tap. Start- 
ing powder won't 
mix with welding 
powder, assures 


Close cover, ig- 
nite with flint 
gun. THERMO- 
WELD forms 


liquid copper 


me oN 


Welds a perma- 
nent electrical 
connection eas- 
ily and economi- 
cally to any cop- 


which fuses con- 
ductors into 
solid mass. 


nal source of positive firing. per conductor or 


steel structure. 


Pa . : | 
mS Type CS1 Type CR2 | Type CBI 


BOLTED 


Flip Top Box 
Y10M Hytool 


MY 29-3 


AVAILABLE AT YOUR BURNDY DISTRIBUTOR 


6s 


NORWALK, CONNECT. SICC-BURNDY Ltd. Prescot, Lancs., England in Europe: Malines, Belgium TORONTO, CANADA 


“A Heated Discussion’ 


A short play on words and conduit 


White hat: 


Dark hat: 


White hat: 


Dark hat: 


White hat: 
Dark hat: 


White hat: 
Dark hat: 


White hat: 
Dark hat: 


White hat: 
Dark hat: 


White hat: 


Whoo, boy, this is a real scorcher! Hardly breathe near this 
blast furnace. Show me those steel raceways. 


Here they are. Been up there for years in all this heat. 
Hasn't fazed them a bit. 


That'll look great in my report. Don’t you think we're a little 
close to that hot stuff? | got this heavy wool suit on and... 


You don’t have to baby steel conduit, nossir. It’s got 
the strength to take all the manhandling you can give 
it—and you can bend it without worrying about flatten- 
ing or wrinkling. 


Look at that hot stuff slosh around in there! 


And you don’t have to protect steel raceways with any 
organic covering when you run them through or along 
concrete. Saves a lot of time when you're putting in 
two, three miles of raceways. 


Yeah. Well, that about wraps it up. Let’s go! 


You can thread steel conduit with regular dies and you 
don’t need special lubricants to do it. Makes them easy 
to install and saves plenty of time and money. 


You bet. Let’s get out of here! 


Steel conduit gives you a grounded metallic system, 
too; induced currents are drained off without danger. 


Let's go! 


Steel conduit’s got a smooth interior; makes it easy to 
pull wires and cable and saves you a lot of time and 
money if you ever have to rewire. Let’s go, OK? 


Say, notice an odd smell. . . like wool burning? 


TRADEMARK 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, 
Pacific Coast Distributors 


United States Steel Export Company, New York 


America’s leading steel pipe manufacturer supplying America’s foremost conduit manufacturers 
Hh) This mark tells you a product is made of modern, dependable Steel. 
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No. 8600 
Series Fluoresign 


No. 3151-A Floodlight 


Widest line of fixtures lets you achieve decorative 
lighting effects the one best way for each job 


When you plan an outdoor application for dramatic 
architectural lighting, plan it the way you know is best 
for the job, then see your Revere wholesaler for the 
lighting equipment required. From Revere’s complete 
line, you can select exactly the right fixtures to give the 
decorative lighting effect you want. ; 


Revere offers the industry’s widest line of matched 
outdoor lighting equipment. For decorative lighting, or 
parking lots, or sports areas, or airports—or for virtually 


any outdoor application — Revere equipment lets you 
solve the problem the one best way. Whatever you need 
— hinged or rigid poles . . . mercury, incandescent or 
fluorescent luminaires . . . floodlights, fixtures, fittings 
— can be supplied by Revere in the size and types 
specified in your plans. 


Ask your wholesaler about Revere outdoor lighting 
equipment for your next job. For a copy of Revere’s 
catalog, write to us. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. 
Long Distance Phone: NI les 7-6060 © Chicago Phone: SPring 4-1200 e Telegrams: WUX Niles 


e 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 


NO 
DISASSEMBLY 
OF STUD! 


EXCLUSIVE LENGTH GAUGE 


installation. 


EXCLUSIVE GRIPPER PRONGS* 
Permanently locks prong into wood. 


*Pat. Applied For 


HEIGHT GAUGE 


Accommodates most common settings— 
easily snapped off for other applications. 


| CUTS ASSEMBLY TIME —— Just remove the outlet box knockout, slip box over bar hanger stud, 
tighten with screwdriver, and you're set! No parts to remove and replace. 


Lets you pre-set hanger bar length before 


EFCOR BAR HANGERS 


LOCKS BOX TO BAR 


IN ONE QUICK STEP! 


Plus these added features for fast, dependable installation! 


EXCLUSIVE NON-SLIP BAR SECTIONS 


Slide easily for proper length setting 
but will not fall apart. 


HEAVY-DUTY CHANNEL DESIGN 


Special rib-reinforced bar cross-section 
resists bending, twisting— 
takes 20% greater loads. 


Available in both stud and no-stud assem- 
blies. Can be reversed for additional in- 
stallations. Just two bar sizes cover any 
length from 1114” to 2614”. Also available 
in preassembled box and bar units. SEND 
FOR FREE SAMPLE. 


ELECTRICAL FITTINGS CORPORATION » 37-50 57th St. * Woodside 77, N. Y. 


30 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1961 


Circle’s 
school for. 
production 
men 
means.... 


It isn’t enough to build cable quality 
in the laboratory. There has to be 
follow-through in production. 


And that calls for production men 
who not only care enough but know 
enough to consistently turn out top 
quality products. 


That’s why Circle production men 
“go to school.” Periodically they 
attend lectures given by skilled lab- 
oratory technicians. They review 


BL 


such subjects as extrusion tech- 
niques, proper operating speeds, pro- 
duction line testing procedures, etc. 


In-plant training such as this is 
unusual for wire and cable men. It 
is one of many reasons, however, 
why Circle products have achieved 
a reputation for high quality. 


Next time you buy or specify cable, 
ask for Circle . , . there’s no finer 
cable made. 


Trade Mark 


WIRE & CABLE 


a subsidiary of 


Cerro Corporation 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE + PLASTIC INSULATED CABLE +» NEOPRENE SHEATHED CABLE «+ CIRTUBE* EMT 


Three new electrical applications use HYPALON® for 
color coding, resistance to weather, ozone, corona 


ae 


High-Performance Du Pont Synthetic 
Rubber Proves Its Versatility as Jacketing 
and Insulation for Wire and Cable. 


Color-coded triplex with Hypaton jacket and 
insulation permits accurate phase identification. 
Hypaton jacket will not discolor . . . resists flame, 
weathering, abrasion, hot and cold flow. 


Aerial cable for industrial locations is covered 
with Hypaton for resistance to corrosive fumes, 
air-borne chemicals, ozone and corona discharge. 
HyPaton jacketing is practically immune to ozone, 
will not support combustion, resists exposure to 
oil and grease. 


Corona-resistant connectors molded of HyPaLon 
are rated at 7500 volts .. . permit the use of higher 
voltage portable machinery in plants and mines. 
HypaLon is virtually corona-proof compared to 
other elastomers . . . offers good resistance to 
abrasion, oxidizing chemicals. 


These latest electrical applications for HyPALON 
synthetic rubber illustrate the versatility obtainable 
with this new wire and cable covering material. 
HyPaton’s outstanding resistance to weather, aging, 
ozone, corona, flame, abrasion, oil and chemicals 
(proven in 10 years of wide industrial use) means 
long life and economical performance to meet the 
most demanding service needs. That’s why HyPALON 
is specified for high-performance automotive igni- 
tion wire . . . mine trailing cable .. . tree wire... 
service drop wire . . . submarine cable . . . building 
wire ... to list just a few of its current applications. 
Learn more about DuPont Hypaton and how it 
can improve performance of the cable and elec- 
trical accessories you use. For information, write 


E. I. du Pont de Nemours & Company (Inc.), Elas- 
tomer Chemicals Dept. ECM-6, Wilmington 98, Del. 


HYPALON 


SYNTHETIC RUBBER 


REG. Us, pat. OFF 


Better Things for Better Living . .. through Chemistry 
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industrial Wiring Proves 
Surface Systems Versatile 


Industry requires flexibility, convenience, and economy of 


surface systems for power, lighting, and communications 


To American industry goes much 
eredit for recognizing the value of 
surface systems for electrical wir- 
ing. Since the introduction of these 
‘surface raceways, industry has 
been one of their staunchest users. 


MULTIPLICITY of outlets to handle diversi- 
“fied testing equipment was accomplished 
by use of four runs of 3000 raceway. Bot- 


Advertisement 


The reason for this steadfast- 
ness is readily apparent. Although 
cost conscious, industry also recog- 
nizes that value and reliability are 
important considerations in plant 
planning. A factory that can’t run, 

continued on third page 


tom two runs are 60-cycle; third run is 
400-cycle. Fourth row is held in reserve for 
anticipated future requirements. 
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Code Comments 
Raceway Mounting Clips 


Q. Do I have to use a mounting 
clip of some kind every five feet 
on your raceways? Can’t I let the 
boxes hold it if I have a bow every 
six or seven feet? 


A. Section 110-11, Article 110 of 
the Code states, “Electrical equip- 
ment shall be installed in a neat 
and workmanlike manner.” Section 
800-11, Article 300, states: “Race- 
ways, cable assemblies, boxes, cab- 
inets and fittings shall, unless 
otherwise provided, be securely fas- 
tened in place, unless otherwise 
provided for specific purposes else- 
where in this Code.” And Section 
352-2, Article 352, states: ‘‘Instal- 
lations of surface metal raceways 
shall comply with the applicable 
provisions of Article 300.” 


Grounding Raceways 


Q. I have heard that when using 
Wiremold or Plugmold a separate, 
extra grounding wire must be run 
to ground the system. Is this true? 


A. The Code, in Section 300-10, 
Article 300, provides “Metal race- 
ways, cable armor, and other metal 
enclosures for conductors, shall be 
metallically joined together into a 
continuous electrical conductor, and 
shall be so connected to all boxes, 
fittings and cabinets as to provide 
effective electrical continuity. Race- 
ways and cable assemblies shall be 
mechanically secured to boxes, fit- 
tings, cabinets and other enclosures, 
except as provided for non-metallic 
boxes in Section 370-7.” 


WiREMOLD” 


No electrical do-it-yourself 


We're not against all do-it-yourself 
projects, just those that could prove 
dangerous in the hands of the 
technically uninformed. 

Leading the list of projects we’re 
opposed to is do-it-yourself elec- 
trical wiring in any form. 

Our views on this subject are 
no secret; we’ve taken a public 
stand on this matter on several 
occasions. We sincerely believe 
there is an inherent danger in slip- 
shod, make-do wiring. 

To carry this thought to the 
public, we have created advertising 
mats to enable you to carry this 
message to your customers. We'd 
welcome your assistance in this 
program. 

Check the coupon below for your 
free mats. 


Quiz Corner 


QO. Do you have a 3-wire, single- 
circuit multi-outlet system with the 
third conductor bare copper ground? 


A. Yes, the 20GB and 22GB 
series. See Wiring Guide 22. 


Q. Can the 20GB and 22GB 
series be furnished with the re- 
ceptacles wired alternately? 


A. Yes, on special order, but 
minimum outlet spacing is 12 in. 


Q. Are Wiremold products 
union made? 


A. Yes, by members of Local 
BA-1040, IBEW. 


Q. Is the 57200 series available 
as boxes without devices? 


A. Yes, on special order. 


WiIREMOLD* 


Product of the Month 


Wiremold tools simplify snaking wires through 


Two Wiremold tools developed to 
simplify snaking conductors 
through Wiremold 500 or 700 are 
the 615 Wire Pulley and the 616 
Snake Leader. These may be used 
in combination or individually. 

The wire pulley is designed for 
guiding wires at inside corners. 
It is often helpful to use two or 
three pulleys on a single pull (see 
illustration). 


The pulley is attached to the 


raceway quickly and easily by 
means of thumbscrews on each 
clamp. The wires are snaked 
through the raceway with the pul- 
ley guiding them around the corner. 

The 616 Snake Leader is in- 
tended for use in snaking conduc- 
tors through Wiremold 500, 700 
and 1000. It offers a minimum 


Q. How do I install Pancake 
1500 and 2600 cover? 


A. Hook one side under the 
bead of base and apply pressure 
by stepping on cover with a glanc- 
ing blow until it snaps in place. 
Cover should overlap where two 
lengths of base meet. 


WIREMOLD HM HARTFORD 10, CONN. 


Gentlemen: Please send me checked items 


i 
i \ 
i 


__500 and 700 raceway 


amount of bulk; the conductors lie | 
parallel to each other, permitting 
smooth and easy snaking and pre- | 
venting cross-overs and kinks. 

To use the leader, hook stagger- 
stripped ends of wires through 
holes in the leader; next, fasten 
leader to snake; pull snake, leader 
and wires through raceway. 


7, 


Q. What fittings are available 
for use with 2600 Pancake when 
is used as a power system? 


A. The following fittings in the 
1500 Pancake series are equipped 
with double twistouts, one for 1500 
and one for 2600: 1543L Duplex: 
Receptacle; 1543AL Polarized Du- 
plex Receptacle; 1543GL Grounding} 
Duplex Receptacle; 1546A Single} 
Receptacle Box; 1546B Duplex Re 
ceptacle Box. i 
° Is a combination conne i 
available for use with 200 "| 
4 


| 


| 


mold ? 


A. Use 5785 with 289 Reducin 
Connector. 


[] Category Sell-Up Set 

([] Don’t Do-It-Yourself Mats 
[-] Electric Ideas, May 1961 
[_] Electric Ideas, April 1961 


LJ Wiring Guide (Catalog 22) 
E1-6 


1 
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Industrial Wiring Proves continued from first page 


THE NEED for convenience, safety makes 
Plugmold ideal for electronic benches. 


. — 


PLUGMOLD 2000 makes each bench a 
convenient workshop of its own. 


or an office that is unable to func- 
tion, represents a total loss. 

The many uses to which industry 
puts surface systems are as varied 
as industry itself. Test and as- 
sembly benches, laboratory tables, 
power for machinery, power for 
lighting, communications wiring, 
and as a power source on original 
equipment (see “Engineered Spe- 
cials,” fourth page) are among the 
more common uses. 

One of the more popular modern 
approaches being specified by plant 
planners is the Tele-Power system. 
This consists of two parallel runs 
of Plugmold, one for power and the 
other for communications wiring. 
This technique not only meets the 
requirements of separating high 
and low voltage wiring, but pro- 
vides a neat, inconspicuous instal- 
lation with plenty of conveniently 
located outlets. 

The completeness of the Wire- 
mold line of fittings and devices 
also makes installation rapid and 
simple, avoiding the need for com- 
plex, in-field improvisation. Again, 
the varying capacities of the dif- 
ferent raceway series permit the 
carrying of a maximum number 
of conductors and circuits within 
a single raceway. And the ease 
with which it is possible to get 
at the wiring, assures simplicity 
of maintenance and re-circuiting. 


multi-circuit set-up powers a variety of re- 


FINAL ASSEMBLY and inspection are faster 
when electric power is readily at hand. 


PERIMETER WIRING with Plugmold 3000 
provides electrical facilities for small shop. 


PLUGMOLD 3000 houses the conductors 


for the lighting circuits and provides 
the means for suspending these industrial 
fluorescent units. 


VERSATILITY of surface systems is demon- 
strated by this Plugmold 3000 run, The 


WiIREMOLD*” 


ceptacles, indicator lights and switches. 


Advertisement 


Engineered Specials 


Molding press uses Plugmold for electric power and as pneumatic lines housing 


PROBLEM: 


To provide a molding press with 
a built-in system for switching, 
light, heating coils and indicators. 
A similar set-up was required to 
house three pneumatic pipe lines. 


SOLUTION: 


Two runs of Plugmold 3000 were 
built into the press by the manu- 
facturer. Mounted on the frame, 
one run houses the electric con- 
ductors; the other the pneumatic 
lines. Both runs were painted to 
blend with the press. 


DISCUSSION: 


In cooperation with the’ machine 
manufacturer, Wiremold engineers 
chose Plugmold 3000 as being most 
easily adapted for both require- 
ments. 

Piercings were made in the side 
of the raceway for three switches 
and two indicators. Disconnect 


means is provided for the heating 
coils; a work light also is included. 
Wiring is easy to get at, simply 
by removing the raceway cover. 
In the same position on the op- 
posite side of the press, the 3000 
raceway makes a neat, unobtrusive 
housing for the three pneumatic 


pipe lines from the compressor. 
More and more frequently, stand- 
ard units and adaptations of Wire- 
mold systems are specified for 
original equipment. Wiremold en- 
gineers are pleased to assist in 
modifying Wiremold systems to 


meet special requirements. 


USEFUL LITERATURE 


Check coupon on second page 
for copies of listed item. 


Category Sell-Up Sheets 


Designed to assist the contractor 
in selling-up, this set of ten illus- 
trated sheets shows how Plugmold 
gives more outlets for less money. 
Categories covered include labora- 
tories, industrial, electronics, kitch- 
ens, family rooms and workshops, 
dining rooms, bedrooms, living 
rooms, offices, and stores. The set 
is contained in its own packet for 
easy, convenient display to poten- 
tial customers. Sheets are color- 
coded for rapid selection of proper 
category. Photographs of actual, 
identified installations provide 
forceful, authentic background to 
your selling activity. 


WiREMOLD*® 


HARTFORD 10, CONNECTICUT 


Supporting clips preferable for Wiremold installation — 


Use of supporting clips in place 
of straps when installing one-piece 
Wiremold results in a faster, neater 
installation. 

One reason for this is that the 
fastenings can be installed before 
the raceway is in place. The Wire- 
mold run is then simply pressed 
into the clip with hand pressure 
and the run is securely mounted. 
Once the raceway is in place, the 
clip is hidden. 

Clips are available for all the 
one-piece series and are identified 
by the last two numbers “03”. 
Thus, for Wiremold 200, use 203; 
for 500 and 700, 5703; and for 
1000, 1008. 

For those applications where the 


Practical Tips 


surface is uneven, it may be neces- — 


sary to use a supporting strap. 
Although simple to use, and avail- 
able for all one-piece raceways, it 
is slightly more time consuming 
and is not concealed after the 
installation is complete. 

The Wiremold Wiring Guide con- 
tains many time-saving tips which 
lead to a neater job. Check coupon 
on second page for a copy. 


ete 


All WIREMOLD products are sold 
through electrical distributors — your 


best source for all electrical products. 


Advertisement 


Phantom view illustrates significant ad- 
vances in compartmentation achieved 
in Powermaster Switchgear. 


1000 KVA Load Center Unit Substation 
with Powermaster Type AKD-5 Switch- 
gear. Colorful blue panels accent 
over-all appearance design. 


INTRODUCING ... 


New Powermaster Type AKD-5 
Low Voltage Switchgear 


Highlighted by a new concept in appearance design, General 
Electric’s new Powermaster Type AKD-5 Switchgear reflects 
the needs of today’s modern power systems for increased 
safety, added convenience and .. . 


GREATER RELIABILITY 


For the highest degree of service continuity, compartmenta- 
tion and isolation of the key functional components in the 
equipment: 

Minimize fault hazard—separate bus compartment pre- 
vents the entry of foreign objects such as tools, rodents, 
fish tapes, etc.—the major cause of bus faults. 


Minimize fault communication—isolated incoming 
line compartment reduces hazard of fault transfer from the 
main bus to incoming line—thus permitting more effective 
operation of the main breaker on any possible bus fault. 
Reduce maintenance requirements— Welded bus 
provides positive joints with a high degree of electrical 
conductivity—minimizes periodic tightening of bus bolts. 
New bus configuration and enclosure reduces dust con- 
tamination—minimizes cleaning requirements. 

Call your General Electric sales engineer or send for publi- 


cation GED-4269. General Electric Co., Schenectady, N. Y. 


531-04 


erate 
rpewenacco ele 


GENERAL @@ ELECTRIC 


First from General Electric (1959)... 
another bright idea that became a better 


lamp for you...Quartzline lamp 


packs more light in 
less Space than any other filament lamp 


Listen to the nearsighted Mister Magoo . . .“1959? 


Seems like last week! I volunteered but the authorities 
picked seven other Astronauts—and General Electric 
invented the Quartzline lamp. Happy birthday, Quartz- 
line. Tarnation! This confounded pen won’t write!” 


a 
Understandable mistake, Mister Magoo. The 5-inch, | 
500-watt Quartzline is no bigger than a pen. But it’s | Ni 


19% more efficient than a regular lamp, never grows dim, 


and provides better light control than any earlier lamp. 


Every Quartzline lamp stays almost 100% bright 
throughout its life—because General Electric 
engineering leadership found a way to keep > \ iS 
tungsten vapor from blackening the glass. G.E. 
puts iodine gas in the lamp to catch the particles 
evaporating from the tungsten filament. Miracu- 
lously, the iodine re-deposits them, over and over \ \ 
again, on the steadily-bright filament. This process \ 
makes the 5-inch Quartzline last 2000 hours, twice as 
long as a regular bulb-shaped lamp. 

Use Quartzline with the right reflector, and itll 
give a precise, powerful, rectangular beam of light 


in one direction—as narrow as 6° or as wide as 100°. 
No elaborate lens system is needed. 


Or take the big-brother model, the 10-inch, 1500-watt 
Quartzline. It’s 50% more efficient throughout its life than 


a standard 1500-watter of comparable voltage. 
“eye Atal ’ ae PICTURES, INC. 
Applications? Stadiums. Airport runways. Building 


facades. Show windows. Inspection or outdoor work Progress /s Our Most Important Product 


areas. Don’t worry about rain and snow. Quartzline 
resists thermal shock. 
Ask your G-E distributor for more information on 
Quartzline lamps—small proof of General Electric light- iS a N E R A L 
ing leadership! General Electric Co., Large Lamp Dept. 
C-110, Nela Park, Cleveland 12, Ohio. E L b C T R { C 
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A ES Et 


THE 


Removable cover and 


convenient 


“stay-up” 


cover catch for easier 


wiring. Contacts are 


plainly visible. Com- 
plete light and heavy 
duty lines available 
from 30 to 600 am- 


peres. 


Rain, sleet or snow, General Electric’s new outdoor safety 
switches give the same reliable performance as the indoor models. 


They’re extra safe. The gasketed handle 
protects the operating mechanism for the 
life of the switch. The safety phase barrier 
protects against accidental contact. There 
are no fiber linkages in the mechanism to 
deteriorate with age, moisture or heat. 
They’re easy to install. Cover can be re- 
moved with only two screws. Convenient 


OAFETY 
SWITCH GOES RAINTIGHT 


cover catch flips up at finger touch, stays 
up when two hands are needed for wiring. 
Mounting holes are raised for easy instal- 
lation on uneven surfaces. Available in 
ratings from 30 to 600 amps, 240 and 600 
volts, A-C. Write for bulletin GEA 6756 or 
see your G-E Distributor. Circuit Protective 
Devices Dept., Plainville, Conn. 


GENERAL @® ELECTRIC 
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UTS FISHING WORK IN HALF! 


{ERE’S PROOF. This chart compares manpower 
equired to pull cable through conduit. New Kaiser 
Kingfisher—with exclusive K-40 Silicone lining— 
ulled 2.5% easier than galvanized steel conduit at 
he second 90” bend in tests . . . 36% easier than 
teel at the third bend... an amazing 61% easier 
han steel at the fourth bend! 


DUNDS OF PULL REQUIRED—ALUMINUM AND GALVANIZED STEEL CONDUIT © 


bst pulls** of three fresh #2 RHW through 1%4-inch conduit with 
rious linjng materials. 
90° BEND 


POUNDS 
REQUIRED CONDUIT A 


je | 


ni CONDUIT B 
CONDUIT C 

CONDUIT D 

CONDUIT F 

/ fA CONDUIT E 


f CONDUIT H 
CONDUIT G 
iA 


KAISER 
KINGFISHER 


VA en CONDUIT 
<< ~ $i 


we 


i*In nine galvanized steel tests, four resulted in cable breakage at 


the fourth bend 


“Details upon request 


©OOQOQODO©O©O©OOOGOOO® 


NOW AVAILABLE 
COMPETITIVELY PRICED 


©OOOQOQOQOOOHOHOOOOO 


Your Kaiser Aluminum Electrical Distributor now 
offers immediate delivery of competitively priced 
Kaiser Kingfisher Conduit. 

Only Kaiser Kingfisher combines advantages of 
aluminum and K-40 Silicone lining. Saves up to 
one-third the man-hours by lightweight handling and 
installation of aluminum... eliminates cable break- 
age...resists corrosion... cuts fishing work in half! 
Ask for Kaiser Kingfisher by name. 


NEW LEADERSHIP IN THE WORLD OF ALUMINUM 


‘7 x Al ; Z , _ - 
TM. Kaiser Aluminum & Chemica! Corporation, Kaiser Center, Oakland 12, California 


See HONG KONG and MAVERICK weekly on the ABC-TV Network 


POWER TO SPARE— r FOR SURFA 


A central wiring distribution channel with conductor capacity 
that exceeds requirements of any lighting layout and with 
power to spare for other uses. Here’s a Channel that adapts 
to any interval of structural support—may be dropped to any 


MONEY-SAVING FEATURES... 


level where it becomes a rigid platform for fixture attach- @ Eliminates Conduit Runs. Eliminates cutting 
ment. Lighting fixtures may be spaced and fastened anywhere and threading of conduits for stems ® Uses exist: 
along the Channel System. ing boxes for wiring feeds. Simplifies repair of bal 

Branch lighting circuit conductors are completely enclosed lasts @ Easy removal of fixture for cleaning reduces 
in Channel from panel to fixture. This raceway carries full maintenance costs @ Plug in method reduces wir 
Underwriters’ Laboratories, Inc. approval. ing costs. 


The continuous slot Channel provides complete flexibility of lighting layout. Steel City Channel mounts, hangs and feeds the fluorescent 
Fixtures may be added or relocated as required. Maintenance costs are re- fixtures in the lighting modernization of a bank office. 
duced by simplified fixture removal ... merely un-plug cord, open sliding fix- 


ture hangers and lower fixture. It’s that easy. 


STEEL CITY ELeEctTRIC COMPANY 


A subsidiary of American-Marietta Company 
PITTSBURGH 33, PA. 
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the fixtures 


_ ~SURFACE RACEWAY SYSTEMS 


{ LISTED BY UNDERWRITERS’ LABORATORIES, INC. 


PLUG-IN 


DIRECT FEED 
TYPE 
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STEEL CITY CHANNELS 


Channels of various depths and gauges, for use as sur- 
face raceway wiring systems or for fixture support only, 
are available as standard. 

When used as a raceway, the Channel capacities are 
more than ample for every lighting requirement —up to 
ten No. 8 AWG conductors (National Electrical Code). 

Steel City Channels and accessory fittings are pro- 
tected by the GALV-KROM finish—an electrogalva- 
nized finish PLUS added protection of zinc chromate. 
The GALV-KROM process imparts an attractive bronze 
lustre to the surface which does not require painting. 


Steel City Electric Co. 
Pittsburgh 33, Pa. 


Please send me free booklet G-2. 


Name = = 7 Se 


Company ——_—_——__- Se — SS 


Vol) pitts a a —— — 


oy a ee 
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SOLA 
- outdoor 
mercury-lamp 
transformer 


provides 


parallel 


rotection 


_.. plus constant-wattage stability! “Paralleling” ends double 
lamp-outages 

Here’s the big improvement you’ve waited for in mer- 
cury lamp ballasling: a really stable, parallel-type, 
constant-wattage, 2-lamp transformer. Even if one lamp 
burns out, this new SOLA transformer keeps the other 
shining steadily. 

And SOLA’s constant-wattage performance protects 
both lamps and wiring against surge current . . . fore- 
stalls flicker by providing complete electrical independ- 
ence between paired lamps; also, automatically com- 
pensates for line-power fluctuations. And the modest 
starting demand of SOLA constant wattage allows you 
to install more fixtures per circuit without having to 
step up wire sizes. The cost advantages are obvious in 
such installations as: parking lots, shopping centers, 
service stations, and dock areas. 


Contact your SOLA representative for details on new f\ SOLA ELECTRIC CO. 
2-lamp outdoor constant-wattage MV transformers, as ) I einige oes ey 
well as the other indoor and outdoor alternative units. BP HEmpstead 9-2800 

. i rj rmati ontioning i IN CANADA, Sola-Basi 
Ee bbs Mica mentioning parallel MV out A DIVISION OF pert prin rae 

a BASIC PRODUCTS CORPORATION Ave., Toronto 18, Ont. 
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e Exclusive constant-wattage de- 
sign holds lumen output with- 
in +1% for line-voltage 
changes as great as +13%, 
assuring full-rated lamp life 

e Prevents “drop-out” since in- 
put voltage must fall 30% be- 
low nominal before lamps 
extinguish 

e Inherent protection against 
open or short-circuited lamps 

¢ U.L. listed 

e Available for 115, 208, 230, 
277, 460 and 575-volt input 


NOW...A FLiP-n-CuT 


FOR EVERY JOB! 


No.7 SLIPKNOT PLASTIC TAPE 
IN THREE FLIP ’N CUT SIZES! 


NOW, EVERY MAN IN THE CREW CAN CARRY A FLIP 'N CUT 
because the rolls — and the free plastic dispensers — are tailored 
TO THE JOB! Costs go down even more with No. 7 Slipknot Plastic 
Tape on the job, in a size for every need! Cut expense — slash waste 
— and do every job right — with the Flip ’n Cut size the job demands! 


1G) 


No. 7 
SLI 9 KNOT INSTRUCTIONS 
£ for the use of 


_ dispenser on w& 


feve ee of 44” x 66’ x 007” 


*%, PLASTIC 


y ELECTRICAL 


% 
“ay TA P G 
SOnp, 


AMY, WWc,, CANTON ° 


i HANDIER THAN AN EXTRA HAND! THAT’S THE FLIP 'N CUT® 
H Slipknot’s exclusive dispenser-cutter that stores, dispenses, 
and cuts the finest plastic tape you can buy. It’s FREE with 


SOLD ONLY 
THRU 

m RECOGNIZED & 

& DISTRIBUTORS $ 


every roll — in 30’ — 44’ — 66’ sizes. Your Distributor 
stocks it — ask for it by name. 


REMEMBER 


THE FLIP ’N CUT IS FREE 
"> PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
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PS meas KOCKER-O10 


It takes skill and pre- 
cision to manufacture 

a switch that has earned 
the high reputation of 

Rocker-Glo. This same. skill 
and precision builds the same 
high standards into 3-Wire Ground- 
ing devices. For heavy duty devices 
or residential, the P&S trademark is your 

assurance of top quality, best value in 
every kind of wiring device. 


For information on 
3-Wire Grounding 


write Dept. ECM 661 


PERFORMANCE 
SPECIFIED 


>PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 
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| 
: number lights up to identify the conductor. What’s more, CABLE 


OW you can trace conductors in cables and conduit— 10 times 
faster than ever before—and leave your helper free to finish 
| other jobs quickly and profitably. A tracing system in itself, revolu- 
i tionary new CABLE TRACER lets you search—and unmistakably iden- 
tify—up to 10 separate circuits simultaneously, even in the dark 
and when color coding is absent or obscured by age and dirt. It 
can also test for opens and shorts. 


CABLE TRACER is a completely self-powered precision tool which 
forever eliminates the need for clumsy buzzers. Designed by the 
makers of famous AMPROBE snap-around test instruments, new 
CABLE TRACER is simplicity itself to use. At the press of a button, a 


TRACER will pay for itself in saved labor costs after only three jobs. 
It is supplied with three test leads and ten Station Blocks in a belt- 
looped carrying case made of top-grain cowhide leather. Test-try 
CABLE TRACER today; your AMPROBE Distributor has a live-action 
‘demonstrator. Or write for free Catalog Sheet CT-10. 

only $3950 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, NEW YORK Canada: Atlas Radio Corp.,50 Wingold Ave., Toronto, Ont. 


Simply plug one end of conductors to be traced into num- 
bered Station Blocks (A). 


Plug other ends into Receptacle (B) at top of CABLE TRACER. 
Press Indicator Button (C). 

The number on CABLE TRACER’S Indicator Panel (D) corre- 
sponding to the Station Block at the other end of the con- 
ductor being traced (No. 1, in this case) lights up to provide 
identification—instantly, clearly, unmistakably! Using all the 
Station Blocks, ten conductors can be traced at one time. 


NOW... ONE MAN CAN Mes CABLES FAST! 


pa sag 


) Gy | 


TRYIT 1 
YOURSELF! 5 


ASK COUNTERMAN 
FOR DETAILS 


fa ‘resas STRONY coerextTn 


ALABAMA, Birmingham, Buffalo Elec. Co., Graybar Elec. 
Co., Inc., Mayer Elec. Sy. Decatur, Decatur Elec, Sy. 
Co., Dothan, Mack Elec. Sy. Huntsville, Graybar Elec. 
Co. Inc., Huntsville Electric Supply, Jaco Wholesalers 
Inc., Mobile, Clower Elec. Sy., Graybar Elec. Co. 
Inc., Montgomery, Nolin McInnis, Opelika, Davis Dyar 
Sy. Co., ALASKA, Anchorage, Northern Supply Co., ARI- 
ZONA, Phoenix, Brown Wholesale Elec., Electrical Dist. 
Co., Electric Supply Inc., General Elec. Sy, Co., Graybar 
Elec, Co. Inc., J. E. Redmond Sy., Tucson, Graybar Elec. 
Co. Inc., Yuma, Mohawk Whlise & Equip. Co., ARKANSAS, 
Little Rock, Carlton Bates Co., Graybar Elec. Co. Inc., 
CALIFORNIA, Anaheim, Graybar Elec. Co. Inc., Bakers- 
field, Gough Industries Inc., Graybar Elec. Co. Inc., 
Buena Park, Buena Park Wholesale Elec., Burbank, 
Coast Wholesale Elec., Cathedral City, Tri-County Elec’! 
Whise., El Monte, Howland Elec. Whlise Co., Fresno, 
Graybar Elec. Co. Inc., Incandescent Sy. Co., Glendale, 
Certified Whlise Elec., R. V. Weatherford Co., Harbor 
City, Superior Whise Elec., Long Beach, General Elec. 
Sy. Co., Graybar Elec. Co. Inc., Los Angeles, Brea Sup- 
ply Co., The Elec. Corp. of Calif., Gough Industries Inc. 
Graybar Elec. Co. Inc., Hollywood Whise Elec., Refrig. 
Supply Dis., Westwood Wholesale Electric, Montclair, 
Valley Whise Electric, Mountain View, Lavenson & 
Savasta Elec., N. Hollywood, Cal State Elec. Sy., Oak- 
land, Gilson Elec. Sy. Co., Graybar Elec, Co., Phillips 
& Edwards Elec., State Elec. Sy. Co., Oceanside, Gray- 
bar Elec. Co. Inc,, Pasadena, Pasadena Wholesale Elec., 
Riverside, Refrig. Supplies Dist., Sacramento, Capital 
Whise Elec., Graybar Elec. Co. Inc., Incandescent Sy. 
Co., Westinghouse Elec. Sy. Co., San Bernardino, Gray- 
bar Elec. Co. Inc., San Carlos, National Elec. Sy. Co,, 
San Diego, Coast Elec. Co., San Francisco, California 
Elec. Sy., Graybar Elec. Co. Inc., Pacific Elec’l Inst. 
Lab., Graybar Elec. Co. Inc., San Jose, Electrical Dis- 
tributors, Graybar Elec. Co. Inc., Santa Barbara, Gray- 
bar Elec. Co. Inc,, Santa Rosa, National Elec. Sy., 
Phillips & Edwards Elec., Stockton, Phillips & Edwards 
Elec., Tulare, Tulare Pipe Elec. Sy., Van Nuys, Andrews 
Whlse Elec., Graybar Elec. Co., Yuba City, L. M. Elec. 
Co. Inc., COLORADO, Colorado Springs, Graybar Elec. 
Co. Inc., Kriz-Davis Co., Denver, Central Elec. Sy., 
Elliott-Schmidt Elec., Graybar Elec. Co. Inc., Hendrie & 
Bolthoff, Livran Elec. Sy., Poindexter Elec. Co., Ryall 
Elec, Sy., Pueblo, Pueblo Electric Supply, Grand Junc- 
tion, Livran Elec. Sy., CONNECTICUT, Bridgeport, B 
M. Tower Co., Danbury, Danbury Electric, Derby, Scarpa 
Electric Supply, Hampden, Graybar Electric Co. Inc., 
Hartford, Allied Electric Supply, American Electric, 
Beacon Light & Sy., Frank A. Blesso Inc., Capitol Light 
& Sy., Meriden, Conn. Elec, Equip. Co., Middletown, 
Middletown Elec, Sy., New Haven, Grand Light & Sy., 
Westinghouse Elec. Sy., Norwich, Plank Elec. Co., 
S. Norwalk, Klaff's Inc., Post Road Electric, Stamford, 
Bell Elec'l Sy. Co., Marle Co., West Hartford, Graybar 
Elec. Co. Inc., West Haven, C. S. Mersick Elec., DIS- 
TRICT OF COLUMBIA, Aireco Supply Inc., Columbia 
Elec. Sy. Co., Dominion Elec. Sy. Co., Electronic 
Whlsrs Inc., Graybar Elec. Co. Inc., National Elec'l 
Whsrs., Refrigeration Sy. Co., Henry W. Sweeney Co. 
Inc., DELAWARE, Wilmington, Artcraft Elec. Sy. Co., 
Graybar Elec. Co. Inc., Wilmington Bldg. Sy., FLORIDA, 
Clearwater, Raybro Elec. Supplies Inc., Daytona Beach, 
Hughes Supply Inc., Ft. Lauderdale, Graybar Elec. Co. 
Inc., Ft. Myers, Raybro Elec. Supplies, Gainesville, 
Hughes Supply Inc. Jacksonville, Baker Brothers Inc., 
Graves Inc., Graybar Elec. Co. Inc., Raybro Elec. Sup- 
plies Inc., Lakeland, Polk Elec. Sy. Co., Raybro Elec. 
Supplies, Miami, Berner Pease Co. Inc., Graybar Elec. 
Co. Inc., Raybro Elec. Supplies, Westinghouse Elec. Sy., 
Orlando, Central Elec. Sy., Graybar Elec, Co. Inc., 
Hughes Supply Inc., Raybro Elec. Supplies, St. Peters- 
burg, Graybar Elec. Co. Inc., Hughes Supply Inc., Morris 
Elec. Sy. Inc., Raybro Elen) Supplies Inc., Tampa, 
Graves Bros. Ref, Supplies, Graybar Elec. Co. Inc., 
Raybro Elec. Supplies, West Palm Beach, Graybar Elec. 
Co. Inc., GEORGIA, Atlanta, Brownell of Atlanta, Electro 
Tech Inc., Graybar Elec. Co. Inc., Specialty Dist. Co., 
Thompson Wilson Co., Columbus, Graybar Elec. Co. Inc. 
P & W Elec. Sy. Co., Westinghousé Elec. Sy., Gaines- 
ville, City Plb. & Htg. Sy., Rome, Battey Machinery Co., 

Savannah, Graybar Elec. Co., HAWAII, Honolulu, Elec- 
trical Equip. Co. Ltd., National Elec. Sy. Ltd., IDAHO, 
Boise, Graybar Elec. ‘Co. Inc., Idaho Falls, Electrical 
Contr. Sy., ILLINOIS, Berwyn, Great West Elec. Sy., 

Chicago, American Elec. Sy., Bright Elec’l Sy. Co., 

Brook Elec. Sy. Co., Chase Supply Co., Complete Read- 
ing Elec., Efengee Elec’! Sy., Electric Supply Corp., 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N.Y. 


Try the new CABLE TRACER 
at any of these Distributors: ; 


Englewood Elec. Sy., Otto Frankenbush Inc., {Huminat- 
ing Elec. Co., Helsel Jepperson Elec’l, Lincoln Square 
Elec., Oakley Elec’! Sy. Co., P & S Acme Elec., Revere 
Elec, Sy., Elgin, Fox Elec. Sy., Glen Ellyn, Controlled 
Engrg. Sy., Joliet, Joliet Elec. Sy., Melrose Park, Gray- 
bar Elec. Co. Inc., Morton Grove, Hawkins Elec. Sy. Co., 
Quincy, Heintz Elec. Co., Peoria, Graybar Elec. Co. Inc., 
Rockford, Englewood Elec’! Sy., Jack H. Muntz Elec. Sy., 
Springfield, Graybar Elec, Co. Inc., Springfield Elec. 
Co., U. S. Electric Co., Waukegan, Interstate Elec. Sy., 
INDIANA, Evansville, Budlock Refrig? Sy., Graybar Elec. 
Co. Inc., Tri-State Lighting Sy., Hammond, General Elec. 
Sy. Co., Graybar Elec. Co. Inc., Indianapolis, Graybar 
Elec, Co. Inc., F. H. Langsenkamp Co., Peerless Elec. 
Sy. Co., Kokomo, Wholesale Elec. Sy., Muncie, Westing- 
house Elec. Sy., South Bend, The McCaffery Co., Na- 
tional Mill Sy. Co., Terre Haute, Walker Elec. Sy., IOWA, 
Cedar Rapids, Crescent Elec. Sy., Van Meter Co., 
Council Bluffs, Interstate Elec. Sy., Davenport, Republic 
Elec. Co., Westinghouse Elec. Sy., Des Moines, Cres- 
cent Elec. Sy., Graybar Elec. Co. Inc., Westinghouse 
Elec. Sy., Electric Sy. Co., Fort Dodge, lowa Elec. Sy. 
Co., Mason City, Crescent Elec. Sy. Co., KANSAS, 
Arkansas City, Mid-West Supply, Hutchinson, Sunflower 
Elec, Sy. Co., Topeka, General Elec. Sy. Co., Kansas 
Elec. Sy., Wichita, Allen Elec. Sy. Co., Graybar Elec, 
Co. Inc., KENTUCKY, Lexington, Graybar Elec. Co. Inc., 
Louisville, P. |, Burks Co., Graybar Elec. Co. Inc., 
LOUISIANA, Baton Rouge, Electrical Wholesalers, Inc., 
Graybar Electric Co. Inc., Lafayette, Evans Elec. Supply 
Co., Lake Charles, Graybar Electric Co. Inc., New 
Orleans, Electronic Parts Corp., Graybar Electric Co., 
Interstate Electric Sy., Long Elec. Supply Co., Shreve- 
port, Electrical Supply Co., Graybar Electric Co. Inc., 
Sale Electric Supply, Westinghouse Elec. Sy., MAINE, 
Bangor, Standard Electric Co., Lewiston, Lewiston Hard- 
ware & Plb., Portland, Frank Brown Co., Graybar Elec. 
Co. Inc., MARYLAND, Baltimore, Electrical Dist. Co. 
Inc., Graybar Electric Co. Inc., Silver Springs, Sparing 
Electric Supply, MASSACHUSETTS, Boston, Bell Elec. 
Supply Co., A. E. Borden Co., Eagle Electric, Graybar 
Elec. Co. Inc., Mass. Gas & Elec. Light, Ralph Pill Elec. 
Supply, Radio Shack Corp., Supply Distributors, George 
H. Wahn Co., Westinghouse Elec. Sy. Co., Brockton, 
Baynes Electric Supply, Columbia Electric Supply, 
Cambridge, EMF Electric Supply, Hilco Electric Co., 
Charlestown, Peerless Electric Supply, Greenfield, 
Amer. Elec. Supply Co., Haverhill, John D. Osgood, Inc., 
Holyoke, Falcetti & Clark, Oakes Elec. Supply Co., 
Lawrence, Dyer Clark Co., Finberg Supply Co., Lowell, 
Middlesex Supply Go., Norwood, Economy Elec. Supply, 
Republic Electric Supply, Pittsfield, Carr Supply Co., 
Roxbury, Republic Elec. Supply Co., Salem, Silvers 
Wholesale Elec. Sy., Springfield, Elec. & Hardware 
Center, Graybar Elec. Co. Inc., M. W. Zimmerman Co., 
Waltham, Standard Elec. Sy. Co., Worcester, Atlantic 
Elec. Supply, Coghlin Electric Co., Graybar Elec. Co., 
Inc., George Green Elec’! Corp., MICHIGAN, Alma, 
Medler Electric Co., Benton Harbor, West Mich, Elec. 
Supply, Centerline, Westinghouse Elec. Sy. Co., Detroit, 
Annex Electric, Graybar Electric Co., McNaughton 
McKay Elec. Co., Michigan Chandelier Co., Puritan 
Electric Co., Radio Spec. Co., Sahlin Electric Co., 
Turner Electric Sy. Co., Flint, Graybar Electric Co, Inc., 
Grand Rapids, Graybar Elec. Co. Inc., Purchase Electric 
Sy. Co., Kalamazoo, Industrial Electric & Equip, W. 
Michigan Electric Co., Lansing, Capitol Electric Sy. 
Co., Graybar Electric Co. Inc., Pontiac, Standard Elec- 
tric Sy. Co., Saginaw, Standard Electric Co., MINNE- 
SOTA, Duluth, Graybar Electric Co. Inc., Mankato, 
Southern Minesota Sy., Minneapolis, Ensign Electric 
Co., Graybar Elec. Co. Inc., Wm. P. Johnson, J. H. 
Larson Elec'l, Midwest Electric Co., N. Central Elec’| 
Dist., Northland Electric Sy., Westinghouse Elec. Sy., 
Rochester, Crescent Elec. Sy. Co., St. Paul, General 
Electric Sy., Graybar Electric Co. Inc., Lax Electric Co., 
Westinghouse Elec. Sy., MISSISSIPPI, Jackson, Graybar 
Electric Co. Inc., Stuart C. Irby Co., Power Electric, 
Meridan, Southern Electric Sy. Co., Tupelo, Triangle 
Elec. Sy. Co., MISSOURI, Cape Girardeau, Cape Electric 
Supply Co., Chillicothe, H & K Elec. Supply Co., 
Columbia, Phillips & Co., Kansas City, Glasco Electric 
Co., Graybar Electric Co, Missouri Valley Elec, Co., 
Superior Supply Co., Mexico, White Electric Sy. Co., 
N. Kansas City, Harvey Electric Sy., St. Louis, Barrett 
Elec. Supply Co., Brown Supply Co., Butler Electric 
Co., Glasco Electric Co., Graybar Electric Co., M. B. 
Hall Inc., Mechanical Supply Co., R. H. Spangler & Co. 
Inc., United Electric Sy. Co., Springfield, Graybar Elec- 
tric Co, Inc., MONTANA, Billings, Glacier State Elec., 
Butte, Graybar Electric Co. Inc:, Great Falls, Glacier 
State Elec. Sy. Co., NEBRASKA, Omaha, Enterprise 
Elec. Co., Graybar Electric Co. Inc., NEW HAMPSHIRE, 
Manchester, Graybar Electric Co. Inc., Seamans Supply 
Co., NEW JERSEY, Asbury Park, Rale Electric Sy. Co., 
Atlantic City, Franklin Electric Co., Belleville, Newark 
Light Co., Camden, National Electric Supply, Clifton, 
Metro-Clifton Electric, Elizabeth, Jersey State Electric, 
Jersey City, Atlas Elec. Sy. Co. Inc., Morristown, Morris- 
town Electrical Supply, Newark, Graybar Electric Co. 
Inc., Luce, Schwab & Kass, Inc., Irving Monarch Elec. 
Co., Reliable Elec. Supply, M. Rutkin Electric Sy., 
Superior Electric Sy., Tesco Distributors, Inc., New 
Brunswick, Metro-Electric Supply, No. Brunswick, Gray- 
bar Electric Co. Inc,, No. Wildwood, Vallese Elec. Sy. 
Co., Passaic, Simon Bros. Elec’l Co., Paterson, Paterson 
Electric Sy., Perth Amboy, 0.K. Electric Supply, Phillips- 
burg, Fromm Electric Supply, Rutherford, Kappe Elec- 
tric Dist., Toms River, Goodfriend Elec. Sy., Trenton, 
Griffith Electric Supply, Union City, Swift Electric 


Supply, NEW MEXICO, Farmington, State Elec. Sy. Co., 
NEVADA, Las Vegas, Standard Wholesale Sy. Co., Reno, 
Kitchen Electric Sy. Co., Western Elec. Dis., NEW YORK, 
Albany, Graybar Electric Co., Tusang-Barhydt, West- 
inghouse Elec. Sy., Wolberg Electric, Bay Shore, Bay 
Shore Electric Supply, Binghamton, Florence Electric, 
Meier Supply Co., So. Tier Elec’l Sy. Co., Brooklyn, 
Brooklyn Elec. Supply, Coleman Electric Supply, Con- 
tinental Dist. Inc., H & L Oil Burner & Htg. Sy., 
Kingsboro Electric, Kuslansky Elec. Sy. Co. Inc., Bronx, 
Neo-Tronics, Smith Electric Supply, Buffalo, Buffalo 
Electric, Graybar Elec. Co. Inc., Shanor Electric, So. 
Park Electric, Wehle Electric, Cohoes, Ontario Electric 
Sy., Elmira, Brady Supply Corp., Elmsford, OHM Elec’l 
Sy. Corp., Farmingdale, Fulton Elec. Dist., Freeport, 
Nu-Merit Elec. Sy., Garden City, Graybar Elec. Co. Inc., 
Gloversville, Montano Elec’! Supply, Hempstead, Nassau 
Electric Sy., Hicksville, Aetna Elec. Dist., Jamaica, All 
Star Electric Co., Avon Electric Supply, Sid Harvey 
Brooklyn Corp., Queens Elec. Motors, Inc., Larchmont, 
Graybar Electric Co., Inc., Liberty, Liberty” Electric 
Supply, Long Island City, ‘Bridge Plaza Electric Sys, 
Graybar-Electrie €o. Inc., Levitan Robbins, Middletown, 
Great Electric Sales, Mineola, Mid-Island Elec. Supply, 
Mohawk, Valley Electric Co. Inc., Monticello, Monticello 
Supply Co., Mt. Vernon, P. G. Supply Co., Newburgh, 
Kandel Bros, Elec., Newburgh Elec. Sy., New York, 
Abco Refrigeration Sy. Co., Peter Blasco Co., Brite 
Electric Sales, Brownell Dist. Inc., City Electric Dist., 
Dever & Edds, Electro-Tech Equip., Harry Alter Com- 
pany, Joseph Kurzon Inc., Paramont Electric Sy., Power 
Instrument, Reese & Long Refrig,, State Electric Sy., 
Turtle & Hughes, Oneonta, Otsego Wholesale Elec., 
Plattsburgh, Plattsburgh Electric, Potsdam, Baldwin 
Hall Co., Van Ness Co., Inc., Poughkeepsie, Electra 
Supply Co., Kande! Bros, Electric, Queens Village, H & 
L Supply Co. Inc., Riverhead, R & M Electric Supply, 
Rochester, Electric Supply Sales, Empire Electric, Gray- 
bar Electric Supply, Kovalsky-Carr Elec. Sy., Requa 
Electric, Rowe Elec. Supply Co., Royalite Electric, 
Standard Electric Sales Co., Rockville Centre, L.1. Elec’| 
Dist. Corp., Rome, Mills Elec’! Sy. Inc., Schenectady, 
American Electric Sy., Dorp Electric Sy. Corp., Economy 
Electric Sy. Co., General Elec’l Service, St. James, 
AC Elec’! Sy. Inc., Syracuse, Baldwin Hall Co., Gorke 
EJec. & Sy. Co., Gould Farmer Co., Graybar Elec. Co. 
Inc., Edward Joy Co., Superior Electric, Westinghouse 
Elec. Sy., Unionda’e, Prompt Electric Sy., Utica, H. D. 
Kulow, Langdon & Hughes Elec. Co., Mather, Evans & 
Diehl Co,, Watertown, Halley Electric, White Plains, 
H. H. Benfield Electric, Yonkers, Goler Electric Sy., 
Ideal Elec’l Sy. Corp., NORTH CAROLINA, Asheville, 
Graybar Electric Co. Inc., Charlotte, Henry V. Dick & 
Co., Graybar Electric Co. Inc., Union Supply & Electric 
Co., Greensboro, Johannesen Electric Co., High Point, 
Electric Supply, Inc., Raleigh, Graybar Electric Co. Inc., 
Rocky Mount, Eastern Elec. Supply Inc., Graybar Elec- 
tric Co., Inc., Winston Salem, Dalton-Hege Inc., Gray- 
bar Electric Co., Inc., Grand Forks, Border States Elec- 
tric Supply, NORTH DAKOTA, Williston, John Iverson 
0., OHIO, Akron, Graybar Electric Co. Inc., Hardware 
And Supply Co., Sacks Electric Supply, Ashtabula, Arthur 
Louis Supply Co., Bellefontaine, Tudor Electric Supply, 
Inc., Cambridge, Furbay Electric Supply, Canton, Elec- 
tric Sales Co., Furbay Electric Supply, Westinghouse 
Electric Supply, Cincinnati, Enemann Supply Co., Gray- 
bar Electric Co. Inc., Cleveland, Allen Electric Co., 
Ellictt Electric Co., Frankelite Co., Graybar Electric 
Supply, H. Leff Electric Co., Martindale Electric Co., 
Midland Electric Co., Milner Electric Co., Pioneer Elec- 
tric Supply, Columbus, Graybar Electric Co., Hughes 
Peters, Elgee Electric Co., General Electric Supply, 
McClerry-Carpenter Electric, Dayton, Graybar Electric 
Co. Inc., Martin Elec. Co., Elyria, Barr Supply, Lima, 
State Electric Supply, Mansfield, Mansfield Electric 
Supply, [Inc., National Electric Supply Co., Marion, 
Van Atta Supply Co., Newark, Electric Wholesale, Inc., 
New Haven, New Haven Supply Co., Sandusky, Brohl 
And Appell Inc., Springfield, Mad-River Supply Co., 
W. W. Electric Co., Toledo, Bostwick-Braun Co., Gray- 
bar Electric Co. Inc., Gross Electric Co., Loeffler Elec- 
tric Co, Inc., Westinghouse Elec. Supply Co., Warren, 
Sommer Electric Co., Willoughby, P & M Electric 
Supply Co., Youngstown, General Electric Supply Co., 
Graybar Electric Co. Inc., Ross Radio Company, OKLA- 
HOMA, Enid, American Electric Co., Oilton, Economy 
Supply Co., Oktahoma City, Cook Electric Supply Co., 
Emsco Electric Supply Co., Graybar Electric Co., Hun- 
zicker Bros., Pyramid Supply Inc., Waugh Bros. Supply, 
Tulsa, Clark Electrical Supply Co., Graybar Electric Co. 
Inc., Nelson Electric Supply, Westinghouse Electric 
Supply, OREGON, Eugene, Eoff Electric Co., Graybar 
Electric Co. Inc., Vitus Electric Supply Co., Medford, 
General Electric Supply, Portland, Eoff Electric Co., 
General Electric Supply Co., Graybar Electric Co. Inc., 
Platt Electric Supply, Inc., Stubbs Electric Co., PENN- 
SYLVANIA, Allentown, H. N. Crowder Jr., Graybar Elec- 
tric Co. Inc., Larson Supply Co., Altoona, Allen Supply 
Co., Bloomsburg, E. R. Beers Elec. Co., Croydon, Arnold 
Electric Supply, Erie, Graybar Electric Co., Inc., Kraus 
Electric Co., Farrell, Emerson Electric Supply Co., 
Greensburg, Graybar Electric Co. Inc., Harrisburg Gray- 
bar Eijectric Co. Inc., United Electric Supply Co., 
Johnstown, General Electric Supply Co., General Elec- 
tric Sy., Reese Electric Supply Co., The Swank Hard- 
ware Co., Lancaster, Graybill & Co., Claire Williamson's 
Assoc., Lebanon, Yale Electric Supply Co., Meadville, 
Harley D. Carpenter, Philadelphia, Acar Supply Co., 
Billows Electric Supply, Coatsville Electric Supply Co., 
Courtesy Elec. Supply Co., Esco Electrical Supply Co., 


In Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 


Graybar Electric Co, Inc., John J. O'Donnell Electric $y, 
Lindley Electric Supply Co., Modern Light Supply 
Penn Electric Supply, Philadelphia Electronics, Inc.| 
Radio Electric Service Co., Rose Electric 
Silver Electric Supply, United Light Co,, United 
Inc., West Philadelphia Electric, Pittsburgh, 
Electric Supply, C & M Electric Supply Co., Do 
Hill Electric Co., General Electric Supply Co., G 
Electric Co. Inc,, LaSalle Electric Supply Co., Mosbe 
Electric Supply Co., Reading, Wagner Electric ‘Sup 
Co., Yale Electric Supply, St. Marys, B & R Electric 
Somerset, Miller Electric Supply, State College, 
hill Lighting & Supplies, W. Reading, Graybar E! 
Co. Inc., Williamsport, E. Keeler Co., York, Gra) 
Inc., RHODE ISLAND, Providence, Graybar Electric 
Inc., Leavitt-Colson Co., Tops Electric Supply © 
SOUTH CAROLINA, Columbia, H. V. Dick Co., Grayb 
Electric Co. Inc., Greenville, Black Elec’! Supply Goi 
Graybar Electric Co. Inc., Sullivan Hardwar 
Spartanburg, Southern Electric Service, SOUTH D. 
Rapid City, Crescent Electric Supply Co., Sioux 
Graybar Electric Co. Inc., Tri-State Elec. Co. 
NESSEE, Bristol, Graybar Electric Co. Inc., Chatta 
Elec. Motor Sales & Supply Co., Graybar Electric 
Inc., Mills and Lupton Supply Co., Jackson, South 
Supply Co., Knoxville, Graybar Electric Co. Ine 
Memphis, Graybar Electric Co. Inc., R. H. Spangler ¢ 
Co. Inc., Nashville, Braid Electric Co., Graybar El 
Co. Inc., TEXAS, Abilene, Graybar Electric Co, ff 
Amarillo, Graybar Electric Co. Inc., G. E. Jones Elec 
Co., Nunn Electric Supply Co., Westinghouse 
Supply Co., Arlington, Graybar Electric Co. Inc., Aus’ 
Atkinson Electric, Graybar Electric Co. Inc., Beaum 
Graybar Electric Co. Inc., Mcintosh Electric Sup 
L. E. Minns & Co. Inc., Corpus Christi, Graybar Ele: 
Co. Inc., Nunn Electric Supply Co., Dallas, Bai 
Refrig. Supply, Buffalo Electric Co., Electrical Suppl) 
Corp., Graybar Electric Co. Inc., Smith-Perry Electrij 
Co., Summers Electric Supply Co., El Paso, Graybal 
Electric Co. Inc., M & M Refrigeration Supply Coq 
Ft. Worth, Cummins Supply Co., Graybar Electric Go; 
Houston, Buffalo Electric Supply, Graybar Electr y 
Inc., L. E. Minns & Co. Inc., Nunn Electric Supply’ 
Peterson Industries, Southern Electric Supply, Stan} 
ard Brass & Mfg. Co., Warren Electric Supply, We: ing] 
house Electric Supply, Wholesale Electric 
Worth Electric Supply, Lubbock, Homer G. Maxey 
Nunn Electric Supply Corp., Odessa, Superior Elec 
Supply Co., San Antonio, Graybar Electric Co. 
International Supply Co., Worth Electric Supp! 
Texarkana, Wholesale Electric Supply, Waco, W: 
Electric Co., UTAH, Ogden, Five Points Electric ‘Sup 
Whitehead Wholesale Electric, Orem, Roberts Elec 
Wholesale Sy., Salt Lake City, Commercial Dist. 
Graybar Electric Co. Inc., Pacific Metals Co. 
Refrig. Dist., Stuart Electric, Westinghouse Electric Sy, 
VIRGINIA, Arlington, Dominion Electric Supply, Daw) 
ville, Womack Electric & Supply Co., Norfolk, Grayba) 
Electric Co. Inc., Westinghouse Electric Supply Co, 
Richmond, Air Conditioning Suppliers, Inc., Grayba 
Electric Co. Inc., Roanoke, Graybar Electric Co, Inc.| 
Roslyn, Noland Co., Winchester, Jno. S$. Solenb 
& Co., VERMONT, Rutland, Graybar Electric Co. t 
WASHINGTON, Aberdeen, Industrial Elec. Servic 
Everett, Bean Electric Co., Mt. Vernon Stusser Ele 
tric, Pasco, General Electric Supply Co., Seat 
Columbia Electric, Graybar Electric Co., North Ce 
Electric Co., Refrigerating & Power Specialties 
Stusser Electric Co., Spokane, Columbia Electri 
Mfg., Graybar Electric Co. Inc., Tubbs Electric 
Tacoma, Graybar Electric Co. Inc., Love Electric | 
Walla Walla, Miller Supply Inc., Yakima, Inland P 
& Supply Co., Stusser Electric Co., WEST VIRGIN 
Charleston, Graybar Electric Co. Inc., Huntin 
State Electric Supply Co., Ronaverte, Blue Grass 
tric Co., Wheeling, Gee Electric Company, WISCO 
Eau Claire, Southern Minnesota Supply, Green 
Graybar Electric Co. Inc., Madison, Culver Elects 
Graybar Electric Co. Inc., Milwaukee, Boggis-Joh 
Electric, Electric Supply of Wisconsin, Graybar Elec 
Co. Inc., Standard Electric Supply, Westinghouse 
tric Supply, Racine, Milch Electric Supply © 
CANADA, ALBERTA, Calgary, Bruce Robinson Electric © 
Canadian Westinghouse Co. Ltd., Electric Equipm 
‘o., Ltd., Smalley'’s Radio Limited, Edmonton, Alb 
Electrical Supply Co. Ltd., Bruce Robinson Eli 
Co., Canadian Electronics Ltd,, Canadian Westinghi 
Co. Ltd., Taylor, Pearson & Carson Ltd., BRI 
COLUMBIA, Vancouver, Canadian Westinghouse Co. Lt 
E. B. Horsman & Son Ltd., Gough and Co., Refrig 
tive Supply Co., Western Agencies Ltd., MAN! 
Winnipeg, American Electrical Supply Co, Ltd., 
Robinson Co. Ltd., Canadian Westinghouse Co. 
Brandon, Dominion Tire and Radio Co., MARITI 
PROVINCES, Moncton, N. B., Canadian Westingh 
Co. Ltd., ONTARIO, Fort William, Inter-Comm 
Co., Hamilton, Canadian Westinghouse Co. Ltd., 
wick Electric Co. Ltd., Western Radio Supply Co. 
Kitchener, MacDonald Electric Ltd., North Bay, C 
dian Westinghouse Co. Ltd., Oshawa, H. W. Go 
Ltd., Ottawa, Union Electric Supply Co. Ltd., 
borough, Kesco Electric Supply Ltd., Toronto, C 
nity Electric Supply, Electro-Sonic Supply, 
Electric Supply Co. Ltd., Superior Electric Supply 
Zenith Electric Supply Ltd., QUEBEC, Montreal, 
Wholesale Radio Inc., Canadian Westinghouse Co. Li 
Gray Electric Co. Reg'd., Irving Smith Ltd., Ma 
Radio & Electric Supply Co., Payette Radio Ltd., Umit 
Electric Supply Co. Ltd., Sherbrooke, Sherbrooke Ele 
tronics Ltd., SASKATCHEWAN, Regina, Can. Westing) 
Co. Ltd., Saskatoon, Canadian Westinghouse Co. 
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ii Save time and money with i 


ALL BRIEGEL FITTINGS ARE U.L. 
APPROVED AS CONCRETE-TIGHT 


When setting E.M.T. in concrete you can 
make each job easier and more profit- 
able by using Briegel All Steel Indenter 
Fittings that have UL approval as 
Concrete-Tight. Contractors everywhere 
recognize their cost cutting qualities 
and the fact that they make each wiring 
job a better job. It is only natural that 
Briegel Fittings are the most widely 
used E.M.T. connectors and couplings. 


PSD» THE 
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ORIGINAL 
INDENTER 


ea! 
FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 
bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts—smooth 
rounded edges or bushed throat type 
connectors that prevent insulation 
damage—aAll steel construction with 
extra heavy gauge wall thickness, 
Se 
y) 


All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 


W-F-406. 
METHOD 
Bp entene TOOL 
BM—No. 607 ¥/2” C0 
BM—No. 608 %4” i 
BM—No. 609 1” GALVA © ILLINOIS 


MOST FROM COAST TO COAST 
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: The Symbol of Specialization : 


Shown discussing the customer merits of a newly installed 1121/ KVA Sorgel Dry-Type Transformer are Mr, 
Richard R. Pooley, Facilities Manager of Tektronix, Inc.; Mr. Jerry Jones, General Superintendent, W. R. Grasle 
Company, Electrical Contractors, Portland, Oregon; and Sorgel Sales Engineer, Mr. Henry C. Lehl. This trans- 
former is installed in Tektronix’s main facilities at Beaverton, Oregon. The Contractor commented on the fast 
installation of Sorgel units because of knockouts on all sides and easy accessibility to terminal connections. 


10,000 KVA, 
| ALL STANDARD 
AND 
INTERMEDIATE 
VOLTAGES 

UP TO 

15,000 

VOLTS 


Popular sizes up to 75 KVA, both sin- 
gle and 3 phase transformers, are 
normally in factory stock. They are 
also constructed to be interchange- 
able for wall or floor mounting. 


The transformer is the heart of your entire 
electrical system. Here is where true quality 
gives you dependability and low cost opera- 
tion. Illustrated is a 500 KVA, 5 KV class,for a 
Sorgel unit substation, , 
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| lf you BUY, SPECIFY or INSTALL transformers, 
YOU SHOULD KNOW THESE IMPORTANT FACTS 


Here Are Eight Sorgel Customer Benefits 
That Mean Positive Savings in Dollars 


TRANSF 


_ provides the most liberal designs and a co- 


These engineered advantages show why Sorgel dry- 
type transformers are considered the finest in the 
electrical field. These quality features, and many 
others, assure you of economy in installation and 
operation. 


@ All coils have end filler protection in each layer to 
prevent movement of conductors under heavy loads 
and short circuit stress conditions. 


@ The transformer core and coil unit is specifically 
designed for low sound level. In units 15 KVA and 
larger, the core and coils are mounted on vibration 
dampening pads designed to suppress transmission 
of vibration to adjacent areas. 


'@Each unit is completely assembled, wired, and 


tested at the factory, ready for line and load con- 
nections eliminating any job-site assembly. 


@ All terminations are securely anchored, and solder- 
less connectors are furnished on all transformers 
with terminal boards. Vacuum impregnated wind- 


> —— ~~ 
SORGEL 


OUND-RATED DRY-TYPE 


TRANSFORMERS 


>. <f 


neers 


All units are built to meet or exceed latest 
standards of ASA, NEMA and AIEE. Sorgel 


ordinated system of either Class B, F or H in- 
sulation with the most effective use of quality 
materials to assure continuity of service. - 


ORMER FOR YOUR EVERY NEED 


ings are brazed to the terminals. 


@ Connection covers are cushioned and easily re- 
moved by means of two captive bolts on small 
sizes, and four on larger sizes. 


@ Ventilating openings are designed to prevent ac- 
cidental access to live terminal parts. Expanded 
metal is not used on sides, back or front. 


@ In Quiet-Quality units, performance data, such as 
core loss, copper loss, sound level, etc., is always 
equal to, or lower than, the guaranteed values 
submitted to the customer. 


® Sorgel units are individually tested in accordance 
with NEMA standards. Certified tests are furnished 
upon request,to further substantiate the guaranteed 
data. 


Contact your nearest Sorgel Sales Engineer for addi- 
tional reasons why Sorgel units are truly your most 
economical buy -as quality pays, it doesn’t cost. 


SORGEL ELECTRIC COMPANY 


Since 1916 the pioneer in the development, manufacturing 
and application of sound-rated dry-type transformers 
836 WEST NATIONAL AVENUE °¢ 


Experienced sales engineers in principal cities 


MILWAUKEE 4, WIS. 


CLIP AND MAIL FOR 
TECHNICAL BULLETINS. 
611—Transformer Line 
[| 960—Substations 

{] 658—DC Saturable 
Reactors 


_ Name. 
Title 
Address. 
City. 
State 


Every Sorgel product is carefully packaged 
to provide maximum shipping protection and 
ease of handling. Pallet mounting and 
easy-to-use lifting eyes on sizes 2 KVA and 
larger really mean fast installations. 
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Products for wiring any size, any type, any length conduit 


Replaces metal fish tape 


Use Jet Line Rigid Rope and do away 
with fish tapes—it’s safer, faster, costs 
Jess too! Non-conductor, easy to grip, 
strong, durable, lightweight. Won’t rust 
or corrode. Available in 50’ and 100’ 
lengths, with Guide Sleeve. 


Recharge Jet Line Cylinders 


The Jet Line Refill Unit enables con- 
tractors, utilities, industry to refill Jet 
Line Cylinders from 50 lb, CO2 supply 
tanks at warehouse, shop, or job. Saves 
time and cuts the cost of Jet Line Gas. 


Wire small I.D. conduit fast 


The Jet Line Cylinder makes short work 
of installing pull lines in 14”, 34”, and 
1” I.D. conduit . . . does the job in 
seconds, regardless of length, bends. Ac- 
tually clears mud and water. Safe, quick, 
sure—can pay for itself on one or two 
jobs! 


No-strain wire pulling 


Jet Line Wire Puller equals 6 men pull- 
ing by hand. Constant 20 to 1 ratio—no 
variation of power, no limit on length of 
run. Will not tangle rope. Weighs only 
12 lbs., grips anywhere on pipe. Use with 
5/32” thru 34” Poly Rope. 


: 


Pull wire in minutes, not hours 


Use the Jet Line Gum in conduit 114” 
thru 6” I.D. Rugged, pocket-sized, posi- 
tive action tool launches a tiny CO2 
cartridge that wiggles through conduit 
laying nylon line — up, down, around 
bends. Runs up to 600 ft. Use nylon line 
to pull Poly Rope, then wire, in minutes! 


Safe, strong, low-cost pull line 


New synthetic Jet Line Poly Rope is 
rapidly replacing heavy, dangerous steel 
cables for pulling wire through conduit, 
Non-conductor; strong, lightweight, pulls 
easily, will not ‘corrode or absorb water. 
Available 5/32” thru 34” dia. on spools 
or take-up reels—strengths to 8000 Ibs, 


New JETMASTER makes you a 
ONE-MAN GANG 
for all conduit wiring jobs 


<email tet tenet Natt Ce et EE TELL N TL TELIA TELL ALLELE AEDES 


Now the entire Jet Line Method is com-. 
bined into one handy, compact, easily port= 
able unit — the all-new JETMASTER, 
Wherever you go with JETMASTER, 
you'll have all the Jet Line tools and ac- 
cessories immediately available for installing 
pull lines in any size, any type conduit — 
easily, quickly, safely. 


JETMASTER contains Jet Line Poly Rope, 
Rigid Rope, assortment of line packages, 
line cones, etc., the Jet Line Gun, plus 20 
lbs. of COz power and 3 seal-offs — for 
doing the work of both the Jet Line 
Cylinder and Jet Line Underground, 


Wire underground runs to 1500 ft. 


With Jet Line Underground, one man 
can put a line through underground 
conduit (114” thru 4”) in seconds! 
Clears mud, water, loose objects—elim- 
inates.rodding and snaking. Handy for 
large I.D. pipe in long runs. Low-cost 
CO: power, available everywhere, 


For ae information on RIGID ROPE, and the complete Jet Line Method 
Mee, of wiring conduits, ask your distributor or write 


a 


‘JET LINE PRODUCTS, INC. 


305 Foster Aye., Charlotte 3, N. C. 


soossmene wy 


a 
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Yes. Our "62. - 
Next year's Volkswagen. 
Doesn't it stand to reason? 
__ We make only the one basic truck. 
_ We've been perfecting it for the past 
12 years. Part by part. 
- Today practically every part is im- 
_ proved. Yet most fit any year VW you 
have. 

The number of parts we take from 


Volkswagen production as spares would 
seem excessive to some manufacturers. 

But VW service is as much a part of 
the idea as the VW price or the VW 
gas consumption. 

Our dealers carry spares they almost 
never get calls for. Axles. Wheels. Even 
dip sticks. As a rule, this makes VW re- 
pairs much faster than other makes. 

(Other dealers simply can't afford the 


Our dealers have had parts for our ‘62 model for years. 


spares for every year and model that a 
VW dealer carries for just one truck.) 
This has become very important to 
people with '51 and '52 VWs. They can 
still get a rear quarter panel, a gas pump 
or a cylinder head in no time. 
y We're still making them for 
those years, 
(And those years look like 
~” our '62, too.) 


~~ ©1961 VOLKSWAGEN OF AMERICA, ING, 
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New General Electric appliance 
—with neat, easy-to-wire 


V 
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FOR JUST A FEW DOLLARS, YOU GET TWO deluxe, double 20A, 120/240V branch circuit to get two 20A circuits. 


125v grounding outlets — plus a welded box — plus an attrac- The General Electric Appliance Center is rated at 20A, 
tive Decorator Wall Plate — in this new G-E Appliance Center. 125V for each outlet; provides 4800 watts @ 120V. U.L.-Listed; 
You just mount the device and connect it to a 3-wire, meets Federal and REA specifications. 
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‘enters at a fraction of the cost! 


YOUR G-E OUTLETS are of highest quality, with 
double-wipe contacts, clamp-type, back-wiring ter- 
minals. They accept 20A or 15A grounding and polar- 
ized-parallel caps, as well as parallel-pronged caps. 


YOUR G-E DECORATOR WALL PLATE has an ivory 
frame and two reversible, gold/silver colored metal 
inserts; plus clear plastic inserts, to go over wall- 
paper or fabric customers can add to match walls. 


( enter gives you two 20A circuits 
low-cost package” 


YOUR 2-GANG, WELDED BOX comes with cable 
clamps for metallic and nonmetallic sheathed cable; 
knockouts for rigid or flexible conduit. 334” wide x 
3” high x 24%” deep. 


YOU PLEASE CUSTOMERS with this neat, attractive 
new device, because it provides 4800 watts of power 
in one spot—supplies up to four portable appli- 
ances, without blowing fuses. 


Ask your General Electric distributor to show you this new GE4106-2 
Appliance Center — and the many other new G-E devices that save you 
money and simplify installation. General Electric Company, Wiring 
Device Department, Providence 7, Rhode Island. 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 
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What it is 


The business end of a powder-actuated 
tool, made by Ramset Fastening System. 
It’s called the Duo-Jobmaster.® 


What it does 


Makes fastenings to steel and concrete. 
You can attach furring strips to concrete 
in less time than it takes to tell about it. 
Or to steel. Sprinkler pipes too. And 
door bucks. Curtain wall brackets. 
Heating ducts. Almost anything. 

The fastenings are made with male or 
female threaded studs. Or with drive 
pins (nails). Over 140 different fasteners 
are currently available. 


How it does it 


The fastener and a 22 calibre blank cart- 
ridge are inserted in the tool. A squeeze 
of the trigger and the fastener is in. This 
includes studs and drive pins that are 
over 4 inches long! Numerous interlocks 
prevent it from being operated prema- 
turely. And easily interchangeable bar- 


rels convert it from 14” to 3%” work. 


Ramset 
_ Fastening System 


What it saves you 


Time, money, effort. No time consuming 
drilling or plugging is required. There 
are no expansion bolts to insert. In some 
cases fastenings can be made every 15 
seconds. Others take a little longer. 
Five years of extensive use by con- 
tractors have shown that the fastenings 
made by this tool are at least the equal 
of those made by any other method. But 
it makes them faster and with vastly less 
effort. It’s made by Ramset and it’s the 
finest powder-actuated tool in existence. 
Write for more information or call 
your local Ramset dealer. He’s listed 
under “Tools” in The Yellow Pages. 


WINCHESTER-WESTERN DIVISION Slin 285F Winchester Ave., New Haven 4, Conn. 
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THW building wire, insulated with Baxexrre vinyl, easily copes with the heavy current load required to power DC 
elevator generators. It is listed by Underwriters’ Laboratories for 75 deg. C. service in either wet or dry locations. 


THW Wire insulated with BAKELITE’ Vinyl meets 
the demand for greater current carrying capacity 


THW building wire insulated with quality BakexirE 
Brand vinyl permits greater current carrying capacity in 
the same conductor size . . . just one of the many ways in 
which Baxe.ire vinyl offers electrical contractors and 
engineers increased economy and convenience. 

The higher heat resistance of THW wire insulated 
with Baxe.rrE vinyl also provides greater protection 
against heat generated by overloads and high environ- 
mental temperatures and permits the use of thinner insu- 
lation on larger conductor sizes, thereby allowing the use 
_ of smaller conduits or increased circuits in existing ones. 

Easier stripping, splicing and pulling through con- 
duits is provided by the smooth, uniform insulation of 


BakELITE and Union Canrsrve are registered trade marks of Union Carbide Corporation, 


vinyl on THW wire... leading to faster, neater wiring 
operations. 

Along with these benefits, insulation of BAkrLrrE vinyl 
is tough, withstands abrasion and rough handling, and 
possesses superior resistance to moisture and most chem- 
icals. For more information on why you should specify 
and use THW building wire insulated with quality 
BAKELITE vinyl, write today to Dept. KC-41F, Union 
Carbide Plastics Company, Division of Union Carbide 
Corporation, 270 Park Ave- 
nue, New York 17, New York. 
In Canada: Union Carbide 
Canada Limited, Toronto 12. 


UNION 


CARBIDE 
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AND YOU DONT — 
“HAVE TO CHANGE — 
YOUR FIXTURES! 


NEW WESTINGHOUSE HIGH EFFICIENCY LAMPS 
GIVE YOU 1/3 MORE LIGHT AT NO EXTRA COST! 


YOU'RE LIGHT-YEARS AHEAD WITH WESTINGHOUSE... 
and the brightest, most economical fluorescent lamps you can 
buy! Now you can increase lighting levels without changing a 
single fixture ... without increasing power costs ...and without 
paying premium lamp prices, New Westinghouse ‘‘High Effi- 
ciency”’ fluorescent lamps give you a full third more light than 
daylight lamps..,and 15% more light than cool whitelamps... 
without consuming an extra watt of power! 
“H.E."" lamps are so new even the color tint is different—and 
only Westinghouse has it! A special blend of phosphor particles 
coating the inside of each lamp provides the higher lumen out- 
put... with a pleasant and restful green tint. Users everywhere 
' feel this new green-white light gives a softer, more comfortable 
light... the most efficient light yet. Try ‘‘H.E.’’ lamps in an en- 
tire area. If you don’t agree that they provide the most efficient 
light ever, we will gladly exchange them for any Westinghouse 


fluorescent, any color shade, of your choice! 

With ‘‘H.E.’’ and other Westinghouse lamps, the Westinghouse 
Lighting Cost Reduction Plan gives you one or more of these 
benefits: : 
1. Reduced cost of lamp purchases! 

2. Reduced lamp replacement labor costs! 

3. Increased lighting level for the same or lower costs! 

4. More efficient use of power! 

Order new Westinghouse ‘‘H.E.” lamps today and get more 
information on the Lighting Cost Reduction Plan from your 
authorized Westinghouse Lamp Agent or your nearest West- 
inghouse Lamp Sales Office! You can be sure.../f it's Westinghouse. 


Westinghouse 


Westinghouse Lamp Division, westinghouse Electric Corporation, Bloomfield, New Jersey 


Most popular model. 
Features Exide rechs a 
2-rate charger. Available for one, two or three 


ALL EMERGENCY LIGHTING UNITS AREN'T ALIKE !! 


Exide Lightguard® uses sealed beam lamps, just like your 
car. It never loses its brightness, even in a corrosive atmos- 
phere. Powered by a special long-life Exide battery of 
same type as used by electric utility companies for power 
control. Gives you extra hours of light when you need it 
...extra years of economical life. Built-in charger auto- 
matically brings battery back to capacity after each use 


Dry cell model 


Most economical to buy. Same 
lamp brilliance as storage battery 
model. Uses standard dry cells, 
available everywhere. 


To cover larger areas > 


New Model E. Three times more 
battery capacity. New fast-acting 
2-rate charger can handle up to 
five brilliant lamps. 
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and keeps it there. No time clock needed. Exide Lightguard 
is easy to install. Plug into regular a-c outlet. When power 
fails and regular lights go out, Lightguard goes on in- 
stantly and automatically. See Exide Lightguard at your 
nearby electrical distributor’s. Or write for literature. 
Exide Industrial Marketing Division, The Electric Storage 
Battery Company, Philadelphia 20, Pa. 


INDUSTRIAL MARKETING DIVISION 
The Electric Storage Battery Company Ne 
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itation is the sincerest form of flattery. 
t unless you install flexible, liquid-tight 


OPPER BO 


NDING CONDUCTOR 


ISTED UNDER LABEL SERVICE PROGRAM 
)9F UNDERWRITERS’ LABORATORIES, INC. 


AWAY SECTION of Type U.A. Sealtite 
ws tough polyvinyl chloride jacket over flex- 
| core. Copper conductor wound spi- 
inside conduit provides positive ground. 
a ere ig 


TEAM IT! SHAKE IT! SOAK IT! 


ut be certain you have the original Sealtite | 
le, liquid-tight conduit. Only Anaconda makes it. | 


> 


conduit that’s plainly marked “Sealtite’ 
and “Anaconda” on the jacket, you have 
an imitation. 

_ What difference does it make? Only 
genuine Sealtite gives you the assurance 
that your flexible conduit meets the high- 
est standards of quality set by Anaconda. 
Every piece! Every foot! Where even one 
failure can mean costly downtime and re- 
pairs, it pays to be certain that you get 
what you order: the original, genuine 
Sealtite flexible, liquid-tight conduit by 
Anaconda! 

WHERE TO GET SEALTITE— Electrical Whole- 
salers stock Sealtite in easy-to-handle coils, 
in black or gray. Buy it in long lengths on 
reels or in cartons and cut it on the job 
without waste. Your wholesaler also stocks 


liquid-tight connectors. jit 


Free booklet S-542 gives full informa- f 


tion on Sealtite. Write: Anaconda Metal” 
Hose, P.O. Box 791, Waterbury 20, Conn. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. Sealtite is ap- 
proved by Canadian Standards Association. 
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FLEXIBLE, LIQUID-TIGHT CONDUIT 


an ANACONDA product 


~e¢. 


to tile, terrazzo, linoleum or. 
concrete floors 


With the exclusive construction of T&B floor boxes, 


all unsightly screws are concealed, leaving only 


. Patent Pending 
the polished bron ver plate visible. CAT. NO. 1753 
tp : pao P F ; 2 REDDY-TILT FLOOR BOX — SHALLOW FILL 
Concrete tight...levels 10° in any direction... 


adjusts 5” vertically. 


Designed for easy installation, with a variety 
of interchangeable accessories and receptacles. 


>. Patent Pending 
Ri 

CAT. NO. 1754 

1 

| 


REDDY-TILT FLOOR BOX — NORMAL FILL 


ee ee ee ee ee 
l THE THOMAS & BETTS CO. 
] INCORPORATED 
eee | ELIZABETH 1, N. J. 
IN CANADA, THOMAS & BETTS LTD. MONTREAL 
THOMAS & BE | IBY I GENTLEMEN: PLEASE SEND ME BULLETIN NO. FI3-144 
ENGINEERED . NAME 

| 
| ADpRESs | 
city STATE 
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Code Rules for Swimming Pools 


The special technical sub-committee on underwater swimming pool light- 
ing reported to the NFPA Electrical Section last month recommending 
the grounding of submerged fixtures by means of a separate copper ground- 
ing conductor. The recommendation is expected to be incorporated in the 
next edition of the National Electrical Code. No recommendation was 
made regarding low-voltage installations which were relegated to a minor- 
ity report. 


Compliance with the NEC, it says, “will result in an installation essen- 
tially free from hazard.” The code heretofore had no special provisions 
for underwater lighting and the broad assurance could be hedged. Now 
that a formal committee has given its considered recommendations after 
a study of the problem, the line voltage, wet-niche, swimming pool instal- 
lation now carries code endorsement as “essentially free from hazard.” 
This is a grave responsibility. 


In the face of known records of five fatalities and unquestionably many 
more in which the cause of death was drowning from paralyzing but non- 
fatal electric shock, it is extremely doubtful that the improved grounding 
recommendations even come to grips with the basic problem. In submerged, 
line-voltage installations, minor defects in equipment, invisible errors in 
installation, ordinary wear and tear, and well-meaning but inexpert main- 
tenance, all of which might be harmlessly insignificant in other environ- 
ments, are potentially lethal in the home swimming pool. 


A vital shortcoming in the task committee’s report was its evident 
failure to recognize that submerged swimming pool lighting presents a 
unique hazard. Not only is the swimmer exceptionally vulnerable to shock 
due to lower skin resistance, but he is immersed in a conducting medium. 
Thus, if lethal voltages are used, exceptionally rigorous precautions must 
be taken against even the slightest leakage or exposure of current carry- 
ing conductors or parts. 


Low-voltage swimming pool lighting, which the committee majority 
chose to ignore, deliberately provides a system which is inherently safe ' 
from fatal shock hazard. No lethal voltage is available in the fixtures or ' 
its associated wiring. No exceptional precautions are necessary. While 
good maintenance is desirable, and necessary for effective lighting, care- 
lessness or abuse can not result in a hazard to life. 


Some excellent 12-volt equipment is already on the market. More will 
surely follow if code authorities take a sterner view of the hazards of 
line-voltage installations in home swimming pools. And contractors ought 
to be able to look to the code for approved wiring and installation standards 
more specifically devoted to the special considerations of this type of work. 


We think that thoughtful code authorities are very much disappointed 
with the task committee’s recommendations. Underwater line-voltage 
lighting in swimming pools needs the strictest regulations as to installa- 
tion plus periodic inspection and testing if it is to be classed as “essentially 
free from hazard.” Half-measures won’t do. For home pools, the low- 
voltage installation is the only responsible solution. 
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New HANGFAST 
Adapter bolts quickly and 


KNOW YOUR. 
SYMBOLS * 


tightly to suspension rod 
end ... duct with stand. 
ard hanger engages 
HANGFAST Adapter hook instantly 
.. . hanger bolt spins tight fast for a 


This symbol stands 
for bus duct 


§ This symbol stands 
‘ for QUALITY 


lasting, secure installation. Result 
you can save as much as 50% i 


u 


hanging time . . . end time-consuming 


n 


NOW... BullDog 
bracket fabrication, too! And you ca 
| plug-in du ct hangs use the new HANGFAST Adapter 


. | with all types of BullDog industrial 


up to 5O% faster | plug-in duct systems—XL, BD and 


LO-X®. Ask your BullDog Field Rep- 


with new H ANGF AST Ad apter resentative for a demonstration. Of 
write for details. 


Pa 


BullDog Electric Products Division, 1-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St. New York 16, N.Y 


I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 
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Revolutionary concept uses... 


Economical On-Site 
Electric Generation 


for “compact” buildings 


Local generation of electric power is a vitally-integrated element of a new gas- 


turbine energy pack which provides substantial economy in serving the power, 


light, air-conditioning and heating needs of modern, windowless commercial and 


institutional buildings with controlled evironments. 


By Dana Price, Electrical Engineer, Goleman & Rolfe, Architects & Engineers, Houston, Texas 


generation for modern build- 
ings might very well prove to 
| be the most significant electrical 
system development in many years. 
As a result of much study and sev- 
eral actual installations, it appears 
that gas-turbine local electric gen- 


Wp erent use of local power 


eration may be the key te an elec- 


tro-mechanical plant which will 
best satisfy the light, power, air- 
conditioning and heat needs of 
many modern, controlled-environ- 
ment buildings. To date, indica- 
tions are that both first cost and 
operating cost of compact, closed, 
windowless buildings can be min- 
imized by use of gas-turbine plants 
providing controlled light, temper- 
ature, humidity and ventilation. 
From the standpoint of electrical 
system design, local generation of 
power frees the designer from the 
usual limitations imposed by the 
relatively inflexible character of 
utility supplies. With local gener- 
ation, choice of supply character- 
istics—selection of one or more 
voltages, use of ac at one or more 
frequencies, use of dc—can be 
closely correlated to the nature and 
requirements of each installation 


by selection of the proper gener- 
ators. This factor in itself can be 
translated to clear and practical 
economies in first cost and opera- 
tion. Elimination of special con- 
verters for high-frequency lighting 
or power applications or elimina- 
tion of large capacity rectifiers can 
be a big first cost item. And the 
ready availability of special fre- 
quencies or de makes possible the 
operating economies of high-fre- 
quency lighting, de speed control 
or other applications where other 
than 60-cycle operation offers 
advantage. 


Use for Schools 


One of the most important appli- 
cations for this new approach is in 
schools. In school buildings, all 
of the advantages of the new sys- 
tem mesh particularly well with 
the power, light and air condition- 
ing needs of the occupants. The 
over-all approach involves the fol- 
lowing considerations: 

A new secondary school is emerg- 
ing throughout the nation today. 
It is the compact school. This 
school is quite different from those 


built five years ago and is not re- 
stricted to any particular area of 
the country. The reason is that the 
school contains its own climate and 
environment for learning. 

Recent research has provided the 
background for the development of 
this new type of secondary school. 
The concept was new because by 
definition the school had to solve 
educational problems hitherto un- 
solved, and it had to do it with 
style, good taste and true economy. 

In order to meet the demands of 
a better secondary school, archi- 
tects and engineers had to break 
with the conventional concept of 
school design. The age-old con- 
cepts that ventilation had to be pro- 
vided by natural means through 
windows and doors and that light 
would be provided naturally 
through windows, augmented by 
artificial light, proved to be en- 
tirely too expensive to meet the 
demands of true economy. The old 
concepts of light and ventilation 
for years had forced the 30-pupil 
classroom, spread out buildings, 
extended utilities, and in general, 
extremely expensive construction. 

Once accepted that it was neces- 
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sary to break with the old concept, 
an entirely different type of school 
began to emerge. The school made 
better use of site, was independent 
of orientation, provided a much 
better plan that was much simpler 
to administer. It met the educa- 
tors’ demand that classes be sized 
according to need instead of a uni- 
form size. It further provided that 
some rooms be flexible to allow for 
daily changes and that the over-all 
structure be planned so changes in 
the building could be made inex- 
pensively. 


Ideal Environment 


This school had an independently 
fresh look. New materials and 
textures were used to make it in- 
teresting. Halls were 20 ft wide 
with interesting murals, dioramas, 
and brightly colored lockers of 
mixed colors. Changing art dis- 
plays and lighting intensities, 
colors, and schemes gave birth to 
a feeling shared by student and 
teacher alike that here was an at- 
mosphere that provided an ideal 
environment for living and learn- 


ing. 
Year-round control of the air 
cleanliness, ionization, moisture, 


temperature, motion, ventilation, 
and light provided other by-prod- 
ucts. Outside noises no longer in- 
terrupted study or classroom activ- 
ities. Noisy areas such as shops, 
gymnasium, cafeteria, and typing 
rooms presented no problems of 
control because windows were not 
required in these areas; doors 
could be kept closed and insulating 
barriers in extreme cases could be 
provided if necessary. This com- 
pact school freed the architect, 
engineer, and educational designer 
to focus all effort on a solution that 
could be determined solely by edu- 
cational needs. The modern com- 
pact school was born in this atmos- 
phere of freedom from old concepts 
and devotion to the human and edu- 
cational needs of the present and 
the future. 

Educators and taxpayers in all 
parts of the country began to ex- 
amine this compact school, and 
they liked its freedom from orien- 
tation, its efficient plan, its con- 
trolled environment with good 
lighting and alert atmosphere. 
They particularly liked the fact 
that they could build it for up to 
20% saving in first cost. 

There was only one thing that 
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bothered them about the compact 
school and that was the cost of 
operation. It did cost more to 
operate than the conventional 
school, and school boards are sensi- 
tive to anything that can be inter- 
preted as wasting the taxpayers’ 
money. Certainly a controlled en- 
vironment to accelerate the rate of 
learning could not be considered 
wasteful. Nevertheless, a previous 
research study of a specific school 
of 2300 students with the same 
educational program, showed that 
the compact school, despite a sav- 
ings in first cost, required $8,229 
more per year to operate. 

The thought was presented that 
if an _ electro-mechanical system 
could be found which would allow 
the compact school to operate for 
less money than the conventional 
school, then an ideal situation 
would exist. The result would be 
this—the compact school with its 
completely controlled environment 
could be built for up to 20% less 
first cost and could operate for 
less money than the conventional 
school. 

This at first sounded like an im- 
possible task, but there was a de- 
velopment born in the necessity of 
war and fostered by the demands 
of faster peacetime travel that 
immediately offered tremendous 
hope. This was the stationary 
version of the jet engine—the gas 
turbine. The aircraft industry has, 
through research and experience, 
proven the extreme reliability of 
the jet engine in military and com- 
mercial aircraft. The manufactur- 
ers of jet engines have adapted 
them for stationary applications 
such as aircraft engine starting, 
gas-compressor stations, and elec- 
trical power generation. These 
engines are known as gas turbines. 
The best fuel for the gas turbine 
is natural gas. 

We traveled to gas turbine plants 
all over this country and Canada 
to find what turbines were avail- 
able, in what sizes, and what auxil- 
iary equipment could be obtained. 
We found gas turbines developed 
and in operation in sizes from 30 hp 
up to thousands of horsepower. We 
found turbine generator sets that 
would deliver 60-cycle power or 
400-cycle power. We found that 
the airplane industry had stand- 
ardized on 400-cycle power some 
years ago, and that this equipment 
could be obtained at good prices 
and free of development charges. 
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Power, Cooling, Heating 


For the compact building, a gas 
turbine could be. used to drive an 
electrical generator to provide for 
lighting, motors and convenience 
outlets. The exhaust heat from the 
turbine can be run through a waste 
heat boiler to make steam or hot 
water. The steam produced can be 
used to run an absorption air con- 
ditioning system, to heat domestic 
water for showers and kitchens, or 
for steam cookery. The waste heat 
boiler is used with the gas turbine 
because of the tremendous increase 
in thermal efficiency possible and 
the attending reduction in operat- 
ing cost. 

The gas turbine is a unique 
prime mover because of its relia- 
bility, ease of service, compactness, 
and its potentially lower first cost 
per horsepower. The gas turbine 
is much more compact than the 
diesel or reciprocating internal 
combustion engine and its rotating 
motion is continuous in the same 
direction as compared with the pis- 
tons which change direction with 
each stroke in the reciprocating 
engine. (Its continuous rotation 
in the same direction eliminates 
much of the wear associated with 
reciprocating machinery.) The gas 
turbine produces an even flow of 
sustained power. It has a mini- 
mum of working parts and very 
importantly does not depend on 
close tolerances for many of its 
components. It consists simply of 
a fuel chamber and a series of sta- 
tionary and moving fins. The fins 
are attached to a rotary shaft from 


which the power take-off is direct. _ 


The simplicity of the turbine lends 
stability to its operation. It is de- — 
pendable and very powerful for its 
size—and, of more importance, it is 
designed for thousands of hours 
of operation between maintenance 
overhauls. 

The use of high frequency gener- 
ators in this new system fascinated 
us because here was another place 
where we could do a better job for 
less money. We had provided high- 
frequency lighting for a very im- 
portant client recently who wanted 
the finest lighting quality. At the 
same time, we saved considerable 
money in fixture cost and electrical 
distribution, but the cost of con- 
verting power from 60 cycle to 
840 cycle was very high. Here, 
however, it was easy to reason that 
if we used gas turbines to generate 
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/840-cycle, 480-volt generator and a 


high-frequency power and if we 
‘would use standard equipment, we 
could obtain it at no premium in 
equipment cost and at considerable 
savings in energy cost. We decided 
we could generate high-frequency 
‘power for lighting the compact 
‘school and could parallel available 
‘packages to provide whatever 
‘amount of power was required and 


‘a nominal first cost. We decided to 
‘do the same thing for any 60-cycle 
‘power required for fan motors, 
pumps, convenience outlets, etc. 

At this point, you are probably 
asking—Why high-frequency light- 
ing? Here are some of the reasons. 
With high frequency lighting we 
have: 

1. Higher lamp efficiency (more 
lumens per watt). 

2. Standard lamps which may be 
burned at greater wattage. 

3. Less lamps required to give 
the same quantity of illumination. 

4. Reduced ballast heat loss to 
space. 

5. Replacement of heavy ballasts 
with lightweight simple condens- 
ers. 

6. Elimination of starters. 

7. Reduction in the amount of 
air conditioning required in a 


SOLUTION A shows a 700-hp gas turbine driving a 330-kw, 
170-kw, 60-cycle, 
120/208-volt generator, a waste heat boiler to generate 
7650 pounds per hcur of 12-psi steam, and a 368-ton ab- 
‘sorption chiller driven by the 12-psi steam. Solution B 


also provide a standby package at _ 


LH 


Hot exhaust 


GAS TURBINE 


given space for the same level of 
illumination. 

8. Reduction in the total amount 
of power required for the building. 

-9. Reduction in first cost of 
lighting installation. 

10. A much better quality of 
light. 

It can be readily seen that unless 
we are using fluorescent high-fre- 
quency light that we are not taking 
full advantage of the principle of 
fluorescent light. We are requiring 
large bulky ballasts and fixtures, 
more tubes for the same amount of 
light; and we are not only paying 
more first cost, but more for the 
operating cost due to the lower 
efficiency, shorter lamp life, and 
increased heat added to the load of 
the air conditioned system. The 
other power requirements in a 
secondary school are mostly for 60- 
cycle motors, and small 120/208 
convenience outlet power. By driv- 
ing two generators from the same 
turbine, power for lighting can be 
generated at high frequency (e.g., 
840 eps) and all other power at 
60 cycles. 

We still had two other problems 
facing us after making this de- 
cision to go to high-frequency 
lighting. We had to air condition 


Waste heat boiler—{2 Ib steam 


Waste 
stack 


Attenuator 


frequency 
generator 


would use a 900-hp gas turbine driving only a 600-kw, 
480-volt, 60-cycle, 3-phase generator, with a waste heat 
boiler to generate 8320 pounds per hour of 12-psi steam, and 
a 400-ton absorption chiller driven by the 12-psi steam. 


the building and we had consider- 
able amount of waste heat avail- 
able from the exhaust of the gas 
turbines. (The gases leaving the 
turbine were in the neighborhood 
of 850°F.) We knew from the 
plants we had visited that waste 
heat boilers were already developed 
and were available. We decided to 
run the waste heat into such a 
boiler and to develop 12-pound 
steam to heat the building early in 
the morning, to heat water, and to 
operate an absorption chiller to 
provide cooling when required for 
that cycle of the air conditioning 
system. 

There is an economic correlation 
in generating power for motors 
and lighting on the drive side of 
the turbine and generating steam 
for chilling water with the turbine 
exhaust gases. Each kilowatt of 
lighting supplied to the building in 
the form of lighting or motors adds 
3414 Btu of heat to the air and 
requires a little over a quarter of a 
ton of refrigeration to remove this 
heat. ‘The gas turbine then, while 
driving an electrical generator, 
pumps heat into the building in the 
form of electrical energy; but at 
the same time provides steam, by 
reclaiming heat from its exhaust 
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Air in 


gases, to make chilled water in an 
absorption machine which when 
circulated in a cooling coil will 
remove this same heat. This com- 
bination not only makes a very 
efficient package but one that is in 
thermal balance at all times. 
Based on the foregoing, we tried 
all sorts of combinations of equip- 
ment to find a complementary me- 


chanical and electrical system to go 
with the compact building that had 
provided such a desirable savings 
in first cost. The following solu- 
tions, which we shall call “A” and 
“B,” met the basic requirement of 
allowing the compact air condi- 
tioned school to operate for less 
money than the non-air-conditioned 
conventional school. 


Exhaust 


ma 


{Control 
{valves 


Filter Washer 
\ 


- Silencer 


Gas turbine 
250 BHP 


Exhaust gasses 
° 


Paes 


ARES “2B pumps 
oro 


Waste heat Standby 

boiler boiler 
10,000*/ hr. peo Nat.gas 
“1 (OLE Sia 


Solution “A” represents the best 
means of reducing operating costs 
in the compact school. 
an accompanying illustration, a gas 
turbine is driving a high-frequency 


generator to provide the lighting 


power and a 60-cycle generator to 
provide power for motors and con- 
venience outlets. Actually the 
sketch is symbolic; and, 
tice, several small turbines and 
generators are used, paralleling the 
high-frequency generators on one 
bus and the 60-cycle generators on 
another. Each turbine would have 


its-own waste heat boiler. All” 
steam supplies from the waste heat 
boilers would be run to a common — 
If at anytime more steam — 


header. 
were produced than required, the 
excess would be relieved to a con- 


As shown in 


in prac- 


; 7 900 kw. gen: 252 Ton 5 denser. The multiple unit practice 

Ne Pees pad base loaded aan | §$ has the advantage of lower first 

Nat. gas 10 PRS.I. 5 eat cost because of readily available 

ro) = { 2 3 

| S are packages priced lower because of 

© 400 kw gen.- a 25 Ton 8 larger production, and the fact that 

[ standby & peaking | |S absorption +}--+4 you have some diversity in the 

: g = refrig. unit event of emergency service require- 
i Se a ments. E 

ne 2 A Air for combustion is taken in 

Elect. standby ty tae S 2 Circ. water from the outside, filtered, washed 

exec 2% ™ ie ene to reduce dry-bulb temperature and 

Steam to es i then passed through an attenuator 

building Se 3 : to eliminate any inlet air noise. It 

: 48 lat ees : = ; then passes into the gas turbine 

Waste and igen contol 2 ' where it is compressed to get a 

38 /4% S H maximum amount of air into the 

Over-all thermal A turbine to provide air for combus- 
efficiency 61.75% Power Steam ciated water coma tion when mixed with natural gas 
= under pressure. The combustion — 

FULL LOAD HEAT BALANCE TO CENTER FROM CENTER of this mixture assures a large 


ACTUAL INSTALLATION of a gas-turbine electromechanical plant is shown here in 


the power building of a large shopping center in Little Rock, Arkansas. 


At far left 


in photo is the 900-killowatt turbine generator that supplies electricity for the entire 


shopping center. 


Next (moving to right) come two conventional auxiliary generators, 
the boiler and two 252-ton absorption cooling units. 


The one-line flow diagram 


shows the integration of electrical and mechanical elements of the system, designed! 
by Maury Hughes, of Lec L. Landauer and Associates, Engineers, Little Rock. 
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amount of horsepower in a very 
small space and is a fundamental 
advantage of the gas turbine. 


the driven generator are on a com- 
mon shaft assuring very close con- 
trol and regulation (regulation can 
be electronically controlled as 
closely as required). 

Waste heat from the gas turbine 
passes through an insulated line 
to the waste heat boiler where it 
is converted to low-pressure steam. 
The exhaust gases then pass 
through an attenuator to further 
assure quiet operation and then are 
exhausted to the outside. The low 
pressure steam is passed through 
an absorption machine where 
chilled water is produced and cir- 
culated through cooling coils to 
remove the heat of the lighting 
system and human heat from the 
building. Early in the morning 
before the lighting and human heat 

(Continued on page 116) 
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air compressor in the turbine and 
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Highlights of 


Volkswagen. 


By W. T. Stuart ~ 


HAT are the most significant 
differences and similarities of 
foreign electrical construction 
and installation practices as com- 
pared with those in the U.S.? 
Some of these characteristics can 
be found in foreign industry jour- 


PAD-MOUNTED transformers outside an 
assembly building at Volkswagen reduce the 
6000-volt primary supply to 220/380Y volts 
for utilization. 


nals. But first-hand observation 
can be even more meaningful and 
the opportunity of visiting major 
industrial installations in West 
Germany, even briefly and through 
a language barrier, proved highly 
interesting. 


In late April, Volkswagen of America, distributors in the U. S. of the familiar 
small German automobile and its companion compact commercial vehicles, invited 
a group of business publication editors to inspect Volkswagen’s modern manu- 
facturing facilities in Wolfsburg and in Hannover. These notes were gathered on 
a 10,000-mile trip compressed into seven days on a rigorous time schedule. 

Even from such a brief visit some general background observations are possible. 
West Germany is conspicuously prosperous. The scars of war have been largely 


obliterated. There is no unemployment. The tall steel cranes and scaffolding of 
new construction are seen everywhere. Building craftsmen are scarce and command 
relatively high wages. 

Electrical crafsmanship is notably good. While methods and standards are 
often different from U. S. practice, equipment and installations are sturdy, neat 
and well maintained. 


WORK IN PROGRESS on new power plant 
(left) wil! increase generating capacity for the 
works and the city of Wolfsburg. 


Electrical Practice 
in West Germany 


Notes and observations about current electrical installation practice from a visit to 


the modern city of Wolfsburg in West Germany and the manufacturing plants of 


Industry procedures are essen- 
tially similar to ours. Buildings 
are planned by architects. Elec- 
trical systems are designed by con- 
sulting engineers and installed by 
specialty electrical contractors usu- 
ally licensed in their communities. 
A national code, called the VDE, is 
written and sponsored by the Fed- 
eration of General Electro-Tech- 
nicians. Large industrial plants 
have electrical departments for 
routine in-plant changes, altera- 
tions and maintenance. 

Fluorescent lighting is used al- 
most universally for general illu- 
mination. Levels appear somewhat 
lower than American practice, but 
a good deal of supplementary 
lighting is applied for inspection 
and other critical seeing tasks. 
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85% pf, 380-volt, 3-phase, 50-cycle. 


WIRING DETAILS around a 
panel, at extreme right, is a typical in- 
stallation of small sheathed cables on 
cleats. 


control 


Utilization voltage is 220/380Y, 
8-phase, 50 cycles, with grounded 
neutral. In large plants, distribu- 
tion is often 6000 volts delta 
with load-center transformations 
in vaults under the manufacturing 
area or on pads outside of the build- 
ing. Large motors may be operated 
directly on the 6000-volt supply. 


Motors 


Motor speeds reflect the 50-cycle 
power frequency with synchronous 
speeds of 3000 or 1500 rpm. Motors 
are rated in kilowatts rather than 
horsepower. Nameplates also show 
voltage, full-load current, speed, 


PUMP MOTORS circulate high-pressure hot water for space 
heating in the city. Units shown are each 125 kw, 1460 rpm, 


HIGH-CYCLE TOOLS are suspended from 
3-phase trolley systems energized at 170 
volts, 200 cycles from a rotary frequency 
converter. 


power-factor ratings and type. 
Exposed wiring below 5 ft above 
the floor was installed in conduit. 
Enclosures for fused cutouts, dis- 
connect switches or junctions were 
heavy cast boxes. Above 5 ft ex- 
posed wiring was non-metallic 
sheathed cable supported on small 
insulating cleats spaced about 10 in. 
(possibly 20 cm) apart. The work- 
manship on these cable runs was 
invariably precise and neat. 
There is no exact counterpart to 
this type of wiring in general use 
in the U.S. The construction con- 
sists of plastic insulated conductors 
in an aluminum sheath with an 
over-all plastic coating. It is semi- 


CONTROL CENTER on a large automatic press. Cabinets are — 
accessible only to authorized personnel. 


WELDING CONTROL, the cast fitting be- 
low is a typical fused disconnect switch 
rated at 250 amps, 600 volts. 


rigid but readily bent and formed 
during installation like our MI 
cable. 

Wiring around machines was in- 
stalled in rigid conduit with oil- 
tight flex connections to motors. 
In some areas control wiring was 
distributed overhead in enclosed 
sheet-metal wireways, which ap- 
peared to be similar to our 4 by 4. 

Hi-cycle assembly-line power 
tools were suspended from trolley- 
duct supplied with 170-volt, 3- 
phase, 200-cycle power. 

In the Volkswagen plants, auto- 
matic spray painting is applied 
with the most modern American 
electrostatic equipment. Drying 
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OPERATING SWITCHBOARD for an elec 
and finishing process, which includes 


BRANCH-CIRCUIT distribution. panel in: 
a commercial installation with 24 10-amp 
and six 20-amp circuit breakers. 


tunnels are all-electric. Automatic 
electric welding machines appear to 
| be pretty much in line with the 
| most advanced Detroit practice. 

The two plants visited are ex- 
tensively automated with elaborate 
- automatic and program-control ap- 
paratus. In many. instances, the 
control gear is mounted on small 
catwalk mezzanines built above the 
machinery. Power feeders are 
brought up through the floor. No 
overhead power distribution was 
apparent in the manufacturing 
areas. 

Genera] lighting is provided by 
continuous-row 2-lamp fluorescents 
in open refiectors mounted on the 


| F @ 
b ra a 


Vas 
tric 
automatic electrostatic 


baking tunnel, part of the body painting 
spray painting. 


ELECTRIC WATER HEATER serving a 
lavatory sink. The unit is plugged into a 
20-amp branch circuit receptacle. 


ceiling. The reflectors are polished 
aluminum. 

The Wolfsburg plant is supplied 
from its own generating facility, 
which also supplies the city of 
Wolfsburg. Eight 3000-rpm steam- 
turbine generators sets are cur- 
rently in operation, and a new 
power plant is under construction. 
Electricity is generated at 6000 
volts. For a part of the city dis- 
tribution, it is stepped up to 15,000 
volts. 

The city of Wolfsburg is spec- 
tacularly modern. Most of it has 
been built in the past 15 years, 
paralleling the growth of the Volks- 
wagen plant, which is its only 


major industry. The entire city 1s 
heated by a hot-water supply sys- 
tem from the plant operating at 
225 lb per sq in. The water tem- 
perature is varied with the weather. 

Another striking and most at- 
tractive feature of this city is the 
absence of pole lines. All electric 
power and phone lines are installed 
underground. Power cables are di- 
rect burial, polyethylene insulated 
with corrugated-aluminum plastic- 
coated armor. Telephone and other 
low-voltage services are installed in 
ducts. 

Street lighting is modern, mostly 
fluorescent, and operates on con- 
stant-voltage circuits with central 
photo-cell control. The fixtures are 
2-lamp types on two circuits, One 
lamp is switched off from 11 pm 
to 5 am. Lamps are replaced on a 
group-replacement schedule and 
outage reports. 

Wiring devices are notably differ- 
ent from products used in the U.S. 
except in function. Switch and re- 
ceptacle plates are circular, about 
3 in. in diameter. Switches have, 
typically, a small rocker-type op- 
erating handle. Relay switches have 
a single round center button, and 
the relays operate sequentially on 
and off. Receptacles take relatively 
large attachment plugs with cylin- 
drical prongs and are often re- 
cessed. The utilization voltage is 
220 and general-purpose branch 
circuits are protected with 10-amp 
fuses or circuit breakers. 


Appliances 


Electric water heaters are widely 
used but the appliances are quite 
different from those used in the 
U.S. The tanks are small and con- 
nected directly to the plumbing 
fixture supplied. They are not un- 
der water pressure. The hot water 
outlet is open to the fixture. Hot 
water is drawn by opening a valve 
which brings cold water into the 
heater at the bottom and forces the 
hot water out at the top. Water 
heaters are typically 3 kw in ca- 
pacity and served by a 20-amp 
branch circuit. 

Electrical appliances for the 
home are abundant and popular. 
They tend to be smaller in size than 
U.S. models. Television, radio, and 
stereo music systems are highly 
popular. Notably absent were 
clothes dryers and air conditioners, 
although these are said to be avail- 
able. 
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Use Today's 


industrial 
Lighting 


Tools 


Intelligently 


By Theodore Ake, ics, 


Application Engineer, The Miller Company, 


Meriden, Conn, 


FIG. 1—Effect of relighting and repainting is dramatically 
demonstrated in this high bay area. In the far background 
is an inadequate, out-dated lighting system. A new lighting 
system has been installed in the central area, but it has not — 
been repainted. The foreground area has been both relighted 
and repainted. The luminaires in this area blend in with the 
light-colored ceiling and side walls, providing a substantial 
increase in the lighting level and in visual comfort. 


In the selection and design of lighting systems for industrial lighting applications, 


many factors influence over-all lighting costs and lighting quality. These fac- 


tors, and their many inter-related effects, are herein described and discussed. 


recommended levels of illumi- 

nation, particularly in the area 
of 100 footcandles, and the many 
recent improvements in the three 
major light sources—fluorescent, 
mercury, and incandescent—have 
given rise to frequent questions 
pertaining to the best system for a 
particular area from the standpoint 
of economics, visual comfort, and 
reflected glare. 


ie rapid acceptance of the new 


Economics 


There are eight factors which 
determine the cost of any Hghting 
system. These factors are shown 
in Table I. 

The first four factors in Table I 
are fixed by the area to be lighted. 
The last four factors, however, are 
variable and should be _ studied 
carefully to determine their effects 
on the economics of the system. 

This can be done only by prepar- 
ing a cost analysis which includes 
all of the factors affecting the total 


annual cost of light. Such an 
analysis can be prepared easily by 
following a simple system sug- 
gested by A. C. Barr and C. L. 
Amick (“Fundamentals of Light- 
ing Cost Analysis,” Illuminating 
Engineering, May 1952), which 
includes the amortized cost of 
equipment and installation, cost of 
maintenance including cleaning and 
relamping, and electrical energy. 

Too frequently, initial cost alone 
is the determining factor in pur- 
chasing a lighting system. The 
utilizations of various possible 
choices should first be compared, 
since a luminaire which provides 
more light can obviously cost pro- 
portionately more. Similar com- 
parisons should be made of the ease 
of installation and maintenance 
because, once purchased and in- 
stalled, the system must be oper- 
ated and maintained over an ex- 
tended period of time. Frequently, 
an extra dollar spent at the begin- 
ning can be returned many times 
over during the life of the system. 


Table II shows the relative an- 
nual cost of light for each of three 
light sources, distributed among 
the major categories. A breakdown 
of this sort must, of course, be of 
a general nature and will vary 
from job to job, depending on 
mounting height, labor rates, re- 
flectances, etc. 

Table II provides a quick means 
of visualizing where lighting dol- 
lars are actually spent and thus 
helps to avoid the trap of false 
economy. The initial cost of the 
equipment, amortized over ten 
years, is at worst no more than 
20% of the total annual cost, and in 
every case the cost of installing 
the system is greater than the 
equipment cost. (Installation in- 
cludes all labor and materials from 
the panelboard which controls the 
lamps, up to and including the 
luminaires.) The time required to 
simply hang a luminaire varies 
greatly from unit to unit. Up to 
45 minutes per unit can be saved 
by selecting a luminaire which can 
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FIG. 2—Typical heavy-industrial area shown here is lighted 
by a combination fluorescent-mercury lighting system. The 
1500-ma fluorescent units provide about one-third of the 
total illumination, and 400-watt color-improved reflector mer- 
cury lamp units provide the remaining two-thirds. The fluores- 
cent system replaced the original incandescent lamp reflector 
units and resulted in increased illumination and greatly re- 


duced costs. 


be quickly installed. With today’s 
high labor costs, these 45 minutes 
represent possible savings of well 
over $4 per unit which should be 
' subtracted from the purchase price 
_ before deciding which unit is actu- 
| ally lowest in initial cost. 

| Another area where economics 
' are frequently misapplied is in 
| maintenance. The labor for re- 
| lamping and cleaning ranges from 
| only 6% to 11% of the annual 
lighting budget, yet maintenance 
is one of the major variable factors 
affecting the cost of light... One- 
extra cleaning per year may cost 
$1.75 or $2.00 per 8-ft fluorescent 
unit, but the extra cleaning pro- 
vides a higher maintained foot- 
candle level, and can actually re- 
duce the number of luminaires 


FIG. 3—Low-bay area in foreground of this light-industrial 
plant has been completely light-conditioned. Continuous row 
fluorescent reflector units provide a high level of completely 
diffused and uniform illumination and some upward light 
which reduces the brightness contrast between the lighted 
reflector surfaces and the ceiling above. The background 
area, despite its being lighted to a level of 50 footcandles, 


seems dingy by comparison. 


required for a given level of illu- 
mination by as much as 7%. This, 
in turn, would reduce the entire 
cost by the same amount. 

Before a cost analysis can be 
prepared, a simple layout must be 
prepared, since rarely does the 
number of units calculated for a 
given footcandle level provide a 
symmetrical arrangement. 


Low Bay Areas 


Chart I shows an area lighted to 
approximately 100 footcandles with 
three different types of fluorescent 
lamps. Based on high reflectances 
and good maintenance, Layout I 
actually provides 102 footcandles; 
Layout II, 108 footcandles. Layout 
IIT provides 108 footcandles based 


on the use of porcelain enamel 
units, but only 97 footcandles with 
a more comfortable, low brightness 
Alzak aluminum reflector. There- 
fore, to fairly evaluate the systems, 
the costs should be compared on a 
“per-footcandle basis.’ 

In Layout III, the units are 
mounted individually, rather than 
in continuous rows, which increases 
installation cost considerably. This 
layout also indicates that at some 
lower footcandle level the 1500-ma 
lamp could not be used, regardless 
of the economics, since the spacing 
limitations would be greatly ex- 
ceeded, resulting in very spotty 
illumination. 

Chart II is a comparison of the 
systems shown in Chart I. The 
spread from the most expensive 
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TABLE I—Factors Which Determine Lighting 


System Costs 


Room size and shape 


Labor rate (for installation) 


Maintenance procedures 
Relamping practice 
Distribution voltage 


ONADRWN = 


Electric power rate (cost per kwhr) 
Hours of operation (per unit of time) 


Table Il—Relative Annual Cost of Various Light 


Reflectances (of interior surfaces) 


Sources 

Amortized Investment Incandescent Mercury Fluorescent 
; Equipment ........ ; 2% 14% 20% 
Installation ....... ; 18% 27% 27% 

Maintenance 
Ke(ijow Soe es oe Bt A 15% 19% 11% 
Nobone trem cisctars A 6% 2% 11% 
ENON seis tisisn siets-nier: , 59% 38% 31% 
100% 100% 100% 


* Based on 2 shifts and $0.01 per kwhr. 
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Chart I—Lighting Layouts to Provide 100 Footcandles 
LOW BAY AREA 
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25% Up-light luminaires 


High reflectances 


Good maintenance 


Chart II—Cost Comparisons of Various Fluorescent 
Lighting Systems 
LOW BAY AREA 


Annual cost (dollars) 


Basic Data for Study 2,000 


Area 50'x 80x |2' M.H. 
Reflectances 70/50/l0 


Footcandles 100 ey 
Maintenance Good 
Relamping Group OOO R= 
Hours 4000 
Energy ($) Ol Fase 
Y 
OFS 
Rapid start Slimline High output 1500 MA 
<= 25% Up-light porcelain enamel—» 25% Up-light 
Alzak aluminum 

[] Energy BESS] Maintenance labor {i} Lamps 


Kg Amortized investment installation 


rapid-start to the most economical 
1500-ma system is only 19%, which 
represents about 8 cents per sq ft 
per year. The much more comfort- 
able Alzak aluminum system costs 
only five cents more per sq ft than 
porcelain enamel. 


High Bay Areas 


The problem of selecting the best 
lamp-fixture combination in high 
bay areas is more complex. Instead 
of dealing only with fluorescent, 
both incandescent and mercury 
must now be considered. Mercury 
lamps may be either clear or color- 
improved, and both mercury and 


Equipment 


‘incandescent are available in stand- 
ard and reflector styles. To add to 
the confusion, reflectors for light 
sources are available of porcelain 
enamel, aluminum, or prismatic 
glass, all with a wide variety of 
light distributions. 

The apparent number of possi- 
ble mercury and_ incandescent 
lamp-reflector combinations can be 
quickly reduced by again referring 
to Table II. The equipment for a 
typical mercury system amounts 
to only 14% of the total annual 
cost, of which the ballast accounts 
for over half. Thus the mercury 
reflector actually represents only 
about 6% of the total cost of light. 


Similarly, incandescent reflectors — 
represent only about 2%. 

Since all costs are proportional 
to the number of units required, it 
follows that the most efficient lamp- 
reflector combination will be the 
most economical. 4 

For example, consider an area ~ 
100 ft by 120 ft with a 40-ft 
mounting height lighted to 100 
footcandles with 400-watt white 
mercury lamps. Aluminum reflect- — 
ors cost over 80% more than por-— 
celain-enamel; however, in this 
case, the aluminum is 15% more 
efficient. While the 80% may ap- ; 
pear significant, it actually affects 


only the very insignificant 6% of ; 


the total cost of light represented 
by the reflector; while the 15% ~ 
higher efficiency of the aluminum ~ 
directly affects all of the other — 
factors represented by 94% of cost 
of light. In this example, every — 
extra dollar invested in the alumi- 
num reflector saved $8.83 over the 
amortized life of the system. 

Chart III compares all three | 
sources in their most efficient re- 
flectors in the typical high bay 
area. Twin reflector units were 
used with the incandescent and 
mercury lamps to reduce the in- 
stallation and maintenance costs 
and to take advantage of the econ- 
omy of 2-lamp ballasts where they 
are available. 

In this particular case, the 
mercury lamps are the lowest in 
total cost, with the 1000-watt being 
slightly more economical than the ~ 
400-watt. It should also be noted © 
that the low efficiency and short 
life make the incandescent lamp 
the least economical of the three 
types of lamps, despite the very low ~ 
initial equipment cost. 

Comparisons of this sort are 
valid only for a specific set of con- 
ditions. In this case, there is a 
maximum variation of only 11% 
between the lowest cost, 1000-watt 
white mercury and the highest 
cost, 400-watt clear mercury (1500- 
ma fluorescent also falls within this 
range). This emphasizes the fact 
that any major deviation from the 
specified conditions will require 
another analysis. 


Lighting Maintenance 


Good maintenance procedures 
make possible savings in the an- 
nual cost of light of from 20% 
to 25% with incandescent and 
mercury, and of up to 30% with 
fluorescent systems. 
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Annual cost (dollars) 
|, Data for Study gqQoo - 
+ )0'x 120'x40'MH 


| Chart III—Cost Comparisons of Various Lighting Systems 
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The footeandle level of a lighting 

_ system begins to decrease almost 
from the moment that it is in- 
stalled. The lumen output of the 
lamp decreases over the rated life. 
Dirt collects on lamps and _ reflec- 
tors as well as on room surfaces. 
The lighting designer attempts to 
compensate for this drop-off by in- 
cluding a maintenance factor in his 

_ calculations. The maintained foot- 
' candle level is the lowest value to 
_ which the system is permitted to 
_. fall before maintenance procedures 
are instituted. This factor varies 
with lamps, luminaires, environ- 
ment, and anticipated maintenance 


procedures. 
While there are some-areas. such 
as coal mines, mold _ shake-out 


areas, etc., where the very rapid 
collection of dirt is inevitable, in 
most cases suitable maintenance 
procedures will prove to be a profit- 
able investment as shown by Chart 
IV. Both columns represent the 
cost of providing 100 maintained 
footeandles in the low bay area 
described in Chart II, the differ- 
ence being in the reflectances and 
maintenance procedures. The 
“good” (lefthand) column is the 
1500-ma lamp in the _ porcelain- 
' enameled reflector shown in Chart 
II. It is assumed that lamps and 
reflectors are cleaned twice a year. 
To achieve the same 100-foot- 
candle level with low reflectances 
and poor maintenance (cleaning 
only when relamping), requires 43 
luminaires instead of 26. This, 
of course, raises the cost of equip- 


ment, installation, and energy in 
proportion; however, it is fre- 
quently assumed that these in- 
creases are offset by the saving in 
maintenance. As shown by the 
“Noor” (righthand) column, the 
exact opposite is true. Due to the 
increased number of lamps _ re- 
quired and the higher per-lamp 
cost of spot relamping, the total 
cost of maintenance is actually 
higher than in the well-maintained 
system. 

Similar savings can be shown for 
high bay areas even though main- 
tenance is generally more costly 
than where ceilings are lower. Re- 
lamping and cleaning must usually 
be done from a crane or movable 
scaffolding, making spot-cleaning 
and relamping very costly. Ceil- 
ings are frequently of the open 
truss type with low reflectances. 
Since periodic painting is neces- 
sary to prevent deterioration, it 
might as well be a light color which 
not only slightly increases the 
efficiency of the system but adds 
greatly to seeing comfort. 

Walls are easier to paint and 
keep clean than ceilings, and are 


~more important to the economy and 


comfort of the system. Increasing 
wall reflectances from 10% to 50% 
reduces the cost of a mercury sys- 
tem about 9%, and a fluorescent 
system about 15%—in addition to 
a very noticeable increase in visual 
comfort. 

The use of ventilated lighting 
equipment has been generally ac- 
cepted as an excellent means of re- 
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ducing dirt collection on lamps and 
reflectors. At first, this ventilation 
was kept to a minimum to prevent 
“losing too much light” toward the 
ceiling. The upward lighting com- 
ponent was not “lost” since most of 
it would have been trapped within 
the luminaire and at least a small 
portion is reflected downward from 
the ceiling. As lamp output rat- 
ings increased, the need for reduc- 
ing the brightness difference be- 
tween the brighter luminaire and 
darker ceilings became increasing- 
ly evident. Today, the use of 20%- 
30% up-light is recommended in 
almost all production areas. In the 
case of 1500-ma lamps, this much 
up-light and ventilation is almost 
essential to prevent reduced lamp- 
light output due to operating above 
the optimum bulb-wall tempera- 
ture. 

In spite of improvements in color 
and life, the mercury lamp still has 
the distinct disadvantage of slow 
restarting after a power failure or 
voltage dip. To provide some 
lighting for safety, designers have 
recommended that about 20% of 
required footcandles be provided 
by incandescent lamps. Such a 
system is generally uneconomical 
due to the low efficiency, short life, 
and distribution voltage limita- 
tions of the incandescent lamp. 
Since both mercury and fluorescent 
can use higher distribution volt- 
ages and have approximately the 
same life, they are now being used 
very economically together to 
achieve the same degree of safety. 


75 


FIG. 4—Seeing tasks in this plant are classed as 


Distribution Voltages 


Higher distribution voltages 
generally result in substantial sav- 
ings both in wiring costs and in 
ballast weight. Chart V is a com- 
parison of the lowest cost fluor- 
escent, 400-watt and 1000-watt 
mercury systems on 120-, 277-, and 
480-volt distribution systems. The 
fluorescent and 400-watt mercury 
systems show a saving of approxi- 
mately 7% as the voltage is in- 
creased from 120 to 480 volts. Due 
to the greatly reduced price of 
ballast equipment, the 1000-watt 
mercury system at 480 volts is ap- 
proximately 20% lower in cost than 
the same system at 120 volts. 


Visual Comfort 


While economics and footcandle 
levels are of great importance, they 
should not be the only criteria used 
for selecting a lighting system. Of 
at least equal importance is the 
quality or comfort which is pro- 
vided. 

It is always wise to plan for the 
future, particularly when consider- 
ing visual comfort. Every source 
which has been invented has been 
improved upon and with each im- 
provement producing more light. 
This higher light output, however, 
also means increased brightness. 
Luminaires should, therefore, be 
chosen to provide adequate bright- 
ness control not just for today’s 
sources but for the higher bright- 
ness light sources of the future. 

Comfort is frequently difficult to 
visualize in industrial areas due 
to the wide variety of tasks, work- 
ing conditions, etc; however, many 


“very difficult,” and 
require freedom from direct glare, as well as high footcandle levels. Low- 
brightness aluminum reflectors, designed to effectively control the direct 
glare and the light of the new high-output lamps, were used to light this area. 


progressive managements now 
realize that profits are made in the 
factory—not in the office—and are 
beginning to provide lighting sys- 
tems in the plant comparable to 
those in the office. 

Shown in Fig. 3 is a system us- 
ing 1500-ma lamps, in 25% up-light 
porcelain enamel units, with 24° 
crosswise shielding. These units 
provide approximately 160 foot- 
candles on the tasks from a 14-ft 
mounting height. For this partic- 
ular task the higher brightness of 
porcelain enamel may be satis- 
factory, since all the workers are 
oriented so as to take advantage of 
the crosswise shielding. The entire 
visual environment has been made 
light so as to reduce contrast and 
increase efficiency. Blinds have 


been provided to control the glare 
produced by outside daylight. All 
room surfaces have been finished 
in light colors for maximum light- 
ing efficiency and visual comfort. 

The contrast between the re- 
lighted area in the foreground and 
the older system in the rear is 
typical of the changes taking place 
throughout industry. It 
nificant that the very dark, dingy- 
appearing rear area is lighted to 50 
footcandles, which is nearly double 
the average industrial lighting 
level prevailing throughout the 
United States today. 


Where seeing tasks are more 


difficult, as in the area shown in 
Fig. 4, even higher levels and 
greater comfort are required. The 
overhead system provides over 200 
footcandles from aluminum reflec- 
tors designed to provide 35° cross- 
wise shielding and to control the 
brightness of the new higher-out- 
put lamps. In certain of the most 
critical areas, the same unit is 
mounted directly over the work 
table and provides a total of 600 
footcandles on the task. 

The use of low brightness alumi- 
num reflectors is excellent for con- 


trolling direct glare; however, the — 


problem of reflected glare is not 
so easily solved. Reflected glare 
results from a source being re- 
flected from a specular surface into 
the observer’s eye, which reduces 
the contrast of the visual task. 
Recent studies have shown that 
many surfaces, such as pencil writ- 
ing, previously thought to be 


Chart IV—Effect of Maintenance and Reflectances on Cost of Light 
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matte, are actually highly specular. 

For many years it was believed 
that reflected glare could be elim- 
inated only by reducing the source 
brightness or changing the observ- 
er’s position. The demand for 
higher lighting levels necessitates 
higher rather than lower bright- 
ness sources, and often the ob- 
server’s position can not be moved 
to reduce glare. 

Recent research indicates that 
other means of controlling reflected 
glare may be practical. One sug- 
gested method is to increase the 
number of sources. In any problem 
of reflected glare, only one source 
is generally so situated as to be 
reflected into the observer’s eye. 
As additional sources are added, 
the percent of the total illumina- 
tion on the task from the offending 
source is reduced and the ‘illu- 
mination from the non-offending 
sources increases the contrast of 
the task and thereby increases 
visibility. 

Another suggested system in- 
volves raising the footcandle level 
without changing the geometry of 
the system. The work of Dr. 
Richard Blackwell and the recom- 
mended footcandle levels derived 
from it are based on a gilare-free 
environment. The presence of 
glare reduces the contrast between 


| 


decreases the visibility of the task. 
By increasing the footcandle level 
sufficiently, the visibility under the 
glare-present condition can be in- 
creased back up to that of the 
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Chart VI—How Industry's Dollar Can Be Spent 


WITH POOR LIGHTING ~ 


Owning-1.3¢ 
(Lighting-.08 ¢) 


OR 


POOR 


glare-free situation. For instance, 
for tasks requiring levels near 50 
footcandles, a 15% loss in contrast 
can be overcome by increasing the 
footcandle level approximately 
three times. This could be accom- 
plished by replacing 4380-ma with 
1500-ma equipment. 

Knowing the most economical or 
comfortable lighting system is not 
really important to the end user 
unless he is convinced that the 
benefits which he can derive from 
the new system will justify the in- 
vestment. The plant owner is not 
buying light; he is buying results. 

The results of surveys of many 
industrial areas of all types indi- 


Chart V—Distribution Voltage vs Cost of Light 
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cate that proper illumination can 
typically increase production 13%, 
reduce rejects 33%, and decrease 
accidents 45%. While not all of 
these benefits may be present on 
every job, it can easily be shown 
that even a part of any one benefit 
will certainly more than justify the 
cost of good lighting. 

Assuming a 10,000-sq-ft low-bay 
area, the 1500-ma lamp in the com- 
fortable aluminum reflector will 
provide 100 footcandles for only 
96 cents per hour. The same lamp 
in a porcelain-enameled reflector 
mounted at 40 ft and operating at 
480 volts will provide the 100 foot- 
candles for only $1.12 per hour. 

These costs amount to only 
143% of the cost of production, 
which means simply that if the 
new lighting system can save seven 
minutes per working day, it is 
paying its own way. 

Chart VI shows how a typical 
industry can spend its cost dollar. 
Every industry requires some 
light, the cost of which is included 
in the tiny owning and operating 
segments of the “poor” chart. A 
modern comfortable lighting sys- 
tem with recommended footcandle 
levels may cost five times as much 
as the inadequate system, as shown 
in the “good’’ chart. This repre- 
sents only eight tenths of a cent. 
Whereas if the modern lighting in- 
creases production, the 13% men- 
tioned previously, the return on the 
investment—shown as “increased 
profit’”—is 9.9 cents. This is the 
type of investment that is sought 
by everyone. 
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RISER DIAGRAM shows basic distribution for the National Cash Register space on three floors of a new office building. Distribu- 
tion includes 480/277-volt circuits and 120/208-volt circuits—60 cycle and 400 cycle. 


Wireway Circuits 
Power Computers 


Here’s how the engineering skill and imagination of Frank Aluisio, chief elec- 


trical engineer of Air Research Associates, consulting engineers, combined with 


the construction know-how of John Compton and the crew of Arc Electrical 


Construction Company to meet the challenge of another New York City data 


processing center. 


By J. F. McPartland 


floor represent the unusual 
connecting link between a com- 
pact distribution system and the 
computer machines at National 
Cash Register’s new data process- 
ing center, New York City. Here, 
both 60-cycle and 400-cycle power 
at two voltage levels is delivered 
to the machines by special recep- 
tacle outlet circuits in the wireway. 
Many novel and interesting factors 
are involved in the electrification 
of this data center. 
Complete layout and design of 
the center was made by the Data 


eee circuits in a floating 
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Center Design Division of Air Re- 
search Associates, consulting en- 
gineers who were retained by Na- 
tional Cash Register. Air Research 
obtained the space, planned and de- 
signed the interior, and provided 
all mechanical and electrical engi- 
neering design. 

The center occupies a total floor 
space of 16,000 sq ft divided be- 
tween the ground floor and the 
lower level in a new, modern office 
building. The computers are ar- 
ranged in a richly-decorated, ex- 
tremely well lighted area on the 
ground floor. Other ground floor 


space is used for reception area, 
conference rooms and _ executive 
offices. The space in the lower level 
contains various administrative 
and clerical offices. In addition, a 
small room in the second basement 
houses the distribution equipment 
for the center and is fed from the 
metered main switch in the ad- 
jacent main switchboard room of 
the building. 

Based on known and expected 
power and lighting loads plus a 
substantial measure of spare ca- 
pacity, the main switch for the 
data center was sized at 800 amps. 
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MAIN SWITCH ENCLOSURE is connected 
to the end of the main building switch- 
board from which it is fed. Top section 
contains CTs for metering; bottom sec- 
tion contains 800-amp, fused pressure 
switch. Two circuits from top carry 
multiple-conductor main feeder to nearby 
distribution room. 


MOTOR-GENERATOR SET in small room in first basement 
provides 50-kva of 400-cycle, 120/208-volt output required 
for computer machines in the data-processing area on the 
floor above. Note the use of vibration isolators which form a 


DISTRIBUTION CENTER for the complete system is a small room in the 
sub-basement, containing a main circuit breaker panelboard (left), which 
is fed from the 800-amp main switch, and two transformers stepping 
480-volt, 3-phase power to 120/208-volt level for 3-phase, 4-wire circuits 
to lighting and receptacle loads. Transformer at right background is a 
112Y2-kva unit supplying the computer circuits in wireway on the first 
floor and isolating these loads from other 120-volt circuits. The other 
transformer, rated 75 kva, is used to supply general purpose 120-volt loads. 


cradle to support the four legs of the M-G platform. These 
rubber isolators are not anchored to the floor; they simply 
rest on the floor surface. Noise output of this machine is 
effectively minimized, preventing vibrations in the floor. 


This is a bolted pressure switch in 
a floor-standing enclosure attached 
to the main building switchboard, 
with metering current-transform- 
ers in the switch enclosure. 
Short-circuit and overload pro- 
tection is provided for the 480/ 
277-volt, 3-phase, 4-wire feeder-by 
three 800-amp fuses of high inter- 
rupting capacity. These fuses can 
readily clear any value of short- 
circuit fault produced in the cir- 
_ cuit and have time-current charac- 
teristics to coordinate selectively 
with the operating speed of the cir- 
cuit breakers in the power panel on 


a 
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their load side. From this switch 
a main feeder—three 500 MCM 
and one No. 4/0 in each of two 33- 
in. conduits—is run to a power 
panel of molded-case. CBs in a 
nearby distribution room in the 
sub-basement. 

In the small distribution room, 
the basic distribution elements are 
neatly grouped along one wall. 
These consist of: the main distri- 
bution panel fed from the main 
switch; a 480-120/208-volt trans- 
former rated at 75 kva, feeding a 
nearby panel for general lighting 
and receptacles on the two floors; 


PART-WINDING STARTER for controlling the 75-hp motor 
drive of the M-G set was installed in the M-G room by Tom 
Amlin, Arc Electrical Construction Co., a specialist in wiring 
of complex control circuits. 


and a similar transformer, rated 
at 1122 kva, to supply only the com- 
puter machines in the computer 
room. It is interesting to note that 
the total load of 120/208-volt de- 
mand was divided between two 
transformers instead of being 
served from one transformer. This 
arrangement permitted separation 
of all computer loads on their own 
transformer, isolating these loads 
from any faults or outages in the 
general purpose 120/208-volt cir- 
cuiting. Riser diagram shows lay- 
out of distribution equipment for 
the National space. 
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PANEL SCHEDULES 


60 CYCLES—PANEL “B” 
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400 CYCLES—PANEL “A” 


400~ | 400~ Amps Per } Machine Circuit Breaker Circuit 
Kya. ———_———_—_—— No. ee 
pA $B eC "| Frame | Poles| Trip 
0.5 1.4 1.4 ay! Console 100A 3 50A us 
O29 | 197041 1920) 190 304 
Os5 1.4 1.4 1.4 Future 4/8 
EMT D ALCS PAR SEN IW A! RHW 
0.3 0.9 0.9 0.9 332 100A 3 70A a 
0.3 0.9 0.9 0.9 332 
Ons 0.9 0.9 0.9 332 4/6 
0.3 0.9 0.9 0.9 332 RHW 
0.3 0.9 0.9 Ong. 332 
0.3 0.9 0.9 0.9 332 
O73 0.9 0.9 0.9 332 
0.3 0.9 | ‘0.9 0.9 332 
0.3 0.9 0.9 0.9 332 
3.9 | 10.8 | 10.8 | 10.8 330 
3.9 | 10.8 | 10.8 | 10.8 |_-- Future 
0.3 O79 SI 2OT9 O-F Sm 
0.3 0.9 0.9 0.9 . 
0.3 0.9 0.9 0.9 ‘ 
TUAMINS 254M NS 2)24 08214 
3.9 | 10.8 | 10.8 | 10.8 340B 100A 3 70A 3. 
0.4 teal five Val 340T 
ATA LZ aula zee teee. 320 4/6 
0.3 0.9 0.9 0.9 332 RHW 
1.0 2.8 2.8 2.8 | Maint. Rm. 
3.9 | 10.8 | 10.8 | 10.8 Future 
0.4 eat Tat 1.1 oe 
2A Sah) a9 5.9 i 
0.3) 0.9) 0.9] 0.9 : 
16.7 | 46.5 | 46.5 | 46.5 
1.0 2.8 2.8 2.8 360 100A 3 50A 4 
0.7 ia? beh? LSS 370 
1.0 2.8 2.8 2.8 380 4/8 
1.0 2.8 2.8 2.8 Future RHW 
RT MAOSS a O sal Ons 


CIRCUITS AND LOADS for the two panels feeding circuits 
in wireway to the 9-pole receptacles for the individual 
machines. Note that each machine is fed by a separate 
receptacle (as shown on accompanying floor plan of computer 
area). There is a receptacle for each entry listed under the 
heading ‘’Machine No.’’ Note that each machine takes so 
much current from one phase of the 60-cycle circuit and a 


THREE PANELBOARDS serving the computers and receptacle 
circuits in the data processing area are installed in small room 
adjoining the area. Panels are (L-R): 3-pole 100-amp-frame, 
molded-case circuit-breaker panel for 120/208-volt, 60-cycle 
circuits run in wireway to outlets for the machines; 3-pole, 


100-amp frame, molded-case circuit breaker panel for 
120/208-volt, 400-cycle circuits, also run in wireway to 
outlets for the machines; and a 60-cycle, 120/208-volt 
panel for general-purpose receptacle circuits run under the 
raised floor. John Compton, foreman for Arc Electrical, is 
looking over the installation. 


balanced current for all three phases of the 400-cycle circuit. 
The substantial spare capacity in each of the circuits desig- 
nated here has been found to be necessary to provide the 
flexibility and interchangeability required for data processing 
centers. And as more machines are added—over and above 
those specifically included in this initial design—the addition 
of more receptacle outlets will be a simple matter. 


WIREWAY HOMERUNS for panelboard circuits were run from 
the underfloor wireway system, up, in the wall, to the bottom 
of the panel enclostre. 
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8'x 8'x 4" alum. box with hinged cover 
on wall-2'-6' above raised floor 


Receptacle i in cover 


$A —9%6-2" alum. conduit (ckt"3) 
under raised floor 


with screw covers into 
under raised floor 


MAINTENANCE 
ROOM 


Electric power is fed to the com- 
puter room at two voltage levels. 


Fluorescent lighting is derived 
from 480/277-volt panelboards fed 
from the main distribution panel 
in the sub-basement. Three panels 
in a small room adjoining the com- 
puter room supply the necessary 
120/208-volt power for the com- 
puters and receptacle outlets. The 
wall-mounted and column-mounted 
receptacle outlets are derived from 
a 120/208-volt panel fed from the 
75-kva transformer in the _ sub- 
basement. And circuits for the 
computer machines originate from 
two 120/208-volt panels. One of 
these panels supplies 60-cycle, 120/ 
208-volt, 3-phase, 4-wire circuits 
and is fed from the 1123-kva trans- 
former in the sub-basement. The 
other computer panel supplies 400- 
eycle, 120/208-volt, 3-phase, 4-wire 
circuits, fed from an M-G set. 
The 400-cycle power for the com- 
puter machines originates at a 
motor-generator set in a_ small 
room in the lower level. This M-G 
set is driven by a 75-hp, 440-volt, 
8-phase motor supplied from the 
main distribution panel in the sub- 
basement. The motor is controlled 
through a part-winding starter to 


6'x{0" wireway 
under raised floor 


™~ 
-———— Computer eure | 


FLOOR PLAN of data processing area shows layout of wireways and locations 
of receptacle outlets. The phase designation alongside each receptacle symbol 
—e.g., pA, B or ¢C—indicates which phase of the 60-cycle circuit is tapped 
to that particular receptacle. The arrow from each receptacle symbol points 
to the machine supplied from that receptacle. This grid layout of wireway 
can provide for installation of receptacles at any location, as necessary to 
serve machines anywhere in the area. The nine conductors for each circuit 


1A(400~) 


4-conductor No. 8(3 phase wires & | ground) 
7 neoprene jacketed cable under raised floor 
x x 


include three phases and a neutral for 60-cycle supply, three phases and a 
ieutral for 400-cycle supply and a separate ground wire (either No. 8 or No. 6). 


523 


—S~_Recept. under 
raised floor 


Console | 


reduce voltage disturbances by re- 
ducing the starting current. The 
motor drives a generator with a 


“ 400-cycle 3-phase, 4-wire, 120/208- 


volt output rated at 50 kva, 40 kw, 
80% power factor. From the gen- 
erator output, a feeder of four No. 
3/0 RHW conductors are carried 
in aluminum conduit up to the 400- 
cycle panel for the computer loads. 

Wiring from the three computer 
room panelboards is made under 
the “floating floor” used through- 
out the computer area. This type 
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% ~ Screw cover i 


3 ft slack up to 


ee n machine a 


of floor has become a standard 
floor construction method for use 
in data processing centers. The 
floor consists of 18+-in. square cast 
aluminum panels set on adjustable 
pedestals to form a rigid floor sur- 
face with a 15-in. space between it 
and the slab below. The space pro- 
vides for highly flexible wiring 
layouts with cable circuits and 
affords ready relocation of load de- 
vices anywhere over the area of 
the floor. At each point of power 
cable feed to a machine, the floor 


EQUIPMENT GROUNDING BLOCK in the 
60-cycle computer panel is pointed out by 
Frank Aluisio, electrical design engineer 
for this extensive project. All ground wires 
from the individual machines are con- 
nected to this terminal block which, in 
turn, is connected to the sub-basement 
grounding electrode by the No. 2/0 
grounding conductor run with the feeder 
to the panel. In this way, a solid, continu- 
ous path to ground is assured from every 
equipment housing in the computing area. 
Note the branch circuits from the panel 
feeding into the vertical section of wire- 
way at the bottom right in the panel. 
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EARLY CONSTRUCTION photos of the computer area show 
(left) wireway set on floor slab before installation of raised 
floor and (right) the method of rigid conduit and flex taps 


for supplying each of the many column-mounted standard 


9 - pole polarized receptacle 
rahe ee 


in side of wireway 


Tap conductors: 


es 

Color code Solderless 

Yellow 400~ $A connec A 
Purple 400~ $B : es wee SS. 
Brown 400~ ¢C @ Ee Sore), 
White W/ marker 400~ neutral ey Ss 
Green equip. ground Reer ears 
White 60~ neutral Eo aaa 
Black CORANESRA | ee ea 
Red 60~ $B [] 
Blue 60~ $C LI 
panel is simply cut out to permit though other installations have 


passage of the cable. And a pro- 
tective plastic rim or grommet is 
placed around the edge of the open- 
ing to prevent abrasive damage to 
the cable insulation. 

Here at the National Cash Reg- 
ister center, the underfloor wiring 
method was designed to meet the 
particular needs of the loads. Al- 


AWBY C.D) Ene. Ga ttiad 


No.i2 
| No.8 | 


used neoprene-jacketed cables laid 
at random under the floor or cir- 
cuits in freely laid flexible metal 
conduit, wireway was selected as 
the most practical system in this 
case. This choice was dictated by 
the need for a relatively large num- 
ber of small size feeds to machines. 
In other installations, a consider- 


duplex receptacles installed in ‘the computer area for miscel- 
laneous plug-in load devices. These conduit circuits for pe- 
ripheral receptacles are supplied from panel 1C. 


TAP CONDUCTORS for each 9-pole receptacle outlet are 
spliced to circuit conductors in wireway (left) in accordance 
with panel schedule and as shown here in the typical connec- 
tion diagram. Sections of the raised floor have been removed 
to reveal the wireway. Note that each of the cast aluminum 
floor panels is individually carpeted to give the overall floor 
a richly decorative appearance. 


Wire size varies-see panel schedules 


Wireway receptacles are 
connected to $A, $B, or $C of 60~ 
as per schedule 


able load of computer machines 
could be handled by a single large 
circuit to a unit power supply. 
Then the individual machines 
which made up the computer sys- 
tem were simply cord-connected to 
the power supply. In this way, the 
number of circuits taken from the 
building wiring system was rela- 
tively small. On this National job, 
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| however, there was need for a rela- 

tively large number of cord connec- 
\ tions from the built-in wiring sys- 
tem to individual machines. In ad- 


dition, the task was complicated 


by the fact that each machine re- 
‘quired single-phase, 60-cycle, 120- 
volt power and 3-phase, 400-cycle, 
120/208-volt power. 
After much study of the prob- 
lem, Frank Aluisio devised a 
|‘ method which would satisfy all of 
the various needs—an outlet for 
‘each machine, supply of both 60- 
'eycle and 400-cycle power and 
ready flexibility for layout of ma- 
chines in the computer area. De- 
sign called for a system of large 
| size branch circuits run in wire- 
way with small taps from the cir- 
cuits to special 9-pole receptacles 
spaced along the sides of the wire- 
+ way. With this hookup, any ma- 
chine, anywhere in the computer 
area, can be powered by a 9-con- 
‘ductor cord run under the floor and 
‘connected by a matching plug to 
one of the 9-pole receptacles. 
The multi-outlet branch circuits 
'run in the wireway under the float- 
|ing floor inelude 3-phase, 4-wire, 
| 400-cycle circuits and 3-phase, 4- 
wire, 60-cycle circuits—all at 120/ 
| 208 volts. There are 12 3-pole CBs 
in the 60-cycle panel and 12 3-pole 
/ CBs in the 400-cycle panel. There 
| are both active and spare circuits 
in these panels, with extra capacity 
in the panels and in the wireway to 
adequately handle load growth of 
over 100% the initial demand load. 
Loading of circuits was made on 
the basis of equipment demand 
loads as provided by National. The 
circuit conductors include No. 6 
RHW for '70-amp circuits and No. 
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| TYPICAL 9-POLE OUTLET in wireway under the floor is a 
special receptacle for connection of a power cord for one of 
the computer machines. Each outlet is identified as to circuit 
number, 60-cycle phase and machine number. 


< 


8 RHW for 50-amp circuits. Tap 
conductors to the receptacles are 
No. 12s and No. 8s and are tapped 
from the circuit conductors in the 
wireway. 

Each receptacle is supplied with: 
four No. 12s for the 3-phase, 4- 
wire, 400-cycle power; four con- 
ductors—two and two in parallel— 
for the 120-volt, single-phase, 60- 
cycle power required by each ma- 
chine; and a separate equipment 
grounding conductor run as part of 
a continuous, high conductivity 
ground path back to a water-pipe 
in the main distribution room. The 
power cords used to carry power 
from the wireway receptacle outlet 
to each machine were supplied by 
National Cash Register with the 
machines. Other cables used solely 
for interconnecting various ma- 
chines in the computer system 
were also provided by National. 


MACHINE POSITION is ready for placing of machine, with 
power cord from wireway receptacle at front left and special 
interconnecting cable to hook the machine to an associated 
machine in the area. 


In the initial design, outlets 
were designated for the machines 
to be used. An outlet was provided 
for each machine. Circuits were 
provided to supply groups of out- 
lets, with the design demand load 
on each circuit taken as 100% of 
the sum of the demand loads of the 
receptacles served. Each circuit 
was carefully loaded to provide 
spare capacity, and the loads of 
single-phase, 60-cycle power were 
balanced among the three phases. 
Choice of the sizes of circuits and 
the number of outlets on each was 
based on economy in materials and 
labor and on the advantage of load 
separation to reduce the effects of 
power transients from one machine 
to another. 

Many of the special design and 
construction details of this instal- 
lation are shown in accompanying 
photographs and diagrams. 


RAISED FLOOR provided a convenient place to locate the electrically driven air 


compressors which control opening of the entrance doors for the data center. 


This 


method of installation saved valuable floor space which would have been required 
to house the equipment and makes the equipment readily accessible for maintenance. 
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@ ESTIMATING FORUM -XIl 
Estimating Productivit 
of Mechanics 


Part Il — Appraising the Individual 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill. 


Contractors have two general methods of appraising a mechanic’s 


ability: (1) by his current work record; (2) by his appearance, 


years employed as a mechanic, and the types of projects he has 


(a) Can opinions formed from either of the foregoing methods be 


(b) What factor influencing productivity is most likely to be over- 


(a) No. There may be influences 


mechanic’s work output. 
(b) Home life (a man’s domestic life and off-job activities). 


STATEMENTS: 
worked on in the past. 
QUESTIONS: 
taken as final? 
looked? 
ANSWERS: 
DISCUSSION: 


False appraisals of productivity 
usually are a fault of management. 
A mechanic may be assigned to 
work for which he is not well 
adapted. He may be with a below- 
normal crew. His health and mental 
attitude may have been temporarily 
out of line. 

There might have been a short- 
age of tools and good working 
drawings on the job, or the prog- 
ress of the general contractor might 
have retarded all pipe trades. And, 
the costly effect of untimely mate- 
rial deliveries must never be over- 
looked. 

To get a true picture of a man’s 
ability, management should permit 
him to work on several jobs under 
varying conditions. 

Appraising a mechanic’s ability 
to be a foreman embraces much 
more than merely assigning a rat- 
ing to his productivity as an indi- 
vidual workman. His initiative, ca- 
pacity for directing others, and 
many other qualifications must be 
considered. 


The layman may question the 
electrical contractor’s apparent fail- 
ure to require letters of recommen- 
dation of new mechanics. While 
this may be standard practice in 
other fields, it just is not done in 
the building trades. A mechanic 
considers his union card sufficient 
evidence of his training and ability. 
And, contractors generally prefer 
to get their information first-hand. 
’ The accompanying list of Factors 
Affecting Productivity indicates 
pertinent items that should be con- 
sidered. The first two, “Physical 
Qualifications” and “Education and 
Training” usually can be deter- 
mined with a short interview. ‘‘Pro- 


that temporarily reduce a 


pensity” and “Disposition” can be 
anticipated with reasonable accu- 
racy. 

Speculating on a man’s attitude 


is much more difficult. Only after 7 


a mechanic has been working on.a 
project, can management actually 
give him a rating (for faithfulness, 
dedication to work, etc.). A de-~ 
tailed discussion of Attitude of 
Mechanics appears in Part $I 
(EC&M, April 1961, page 89). 


Home Life A Factor 


Home life, the last item in the 
list, is a very delicate subject with 
many ramifications. It covers the 

(Continued on page 149) 


FACTORS AFFECTING PRODUCTIVITY 


(Manpower) 


Item 
Physical Qualifications 


Natural Propensity 
Disposition 


Education and Training........... 


Attitiide) stirs tenis asa eee 


a 


Remarks 


Va sus eg Depends on type of work 
Sear Includes job experience 
eae Skill and initiative 

see a Ability to get along with others. 
Fee ete Desire to produce 

Soe Includes off-job activities 
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EXTRUDING LINE is highly automated. Here, in one con- 
tinuous operation, copper wire is insulated, tested and wound 
on reels. Electric equipment ranges from delicate photo-cells, 
which check insulation thickness, to 36 kw of strip heaters 
that heat plastic insulation prior to application, Electronic 
' controls (in right background) regulate reel speeds; require 
» occasional adjustments as tube and component values change. 


Practical planning results in... 


CENTRAL CONTROL CONSOLE for extruding line allows 
Operator to monitor process as wire is being insulated. Dial 
thermometers, at top of panel, give temperature readings 
in adjacent molten-plastic oven, which is heated by strip- 
heating elements. Ammeters, connected in the heater cir- 
cuitry, indicate heater circuit current. Defective heaters are 
easily detected when the operator notes deviations. 


Effective Small-Plant 
Maintenance 


Here’s how one engineer provides economical and effective maintenance in a 


small, 50-employee manufacturing plant. 


By Robert J. Lawrie 


LANT Superintendent Bill Zim- 
merman, American Metal 
Moulding Co., Irvington, N. J. 
gets top-mileage production from 
old and new equipment. His electri- 
‘cal maintenance procedures are the 
result of his constant effort to im- 
| prove production performance cou- 
pled with many years of experience. 
Here in this 50-employee plant, 
where time and labor are at a pre- 
mium, a frank evaluation of his 
own capabilities is the key to eco- 
nomical yet effective maintenance. 
Utilizing 35,000 sq ft of space, 
AMMCO produces all standard 
sizes of armored cable and flexible 


metallic conduit. 
equipment includes coilers, twisters 
and paper-wrap machines, some of 
which have been installed for many 
years. In addition, they have a 


Second in a series of articles on 
current industrial electrical main- 
tenance. The first study was “Effec- 
tive Large-Plant Maintenance,” in 


the April issue. The series covers 
operating procedures and work 
methods in typical industrial plants 
through personal interviews with 
key plant personnel. 


modern electronically controlled ex- 
truding line, which applies plastic 
insulation to copper wire. Other 
facilities include high-voltage test 
apparatus and a large machine 
shop. 

Maintenance of this diversified 
equipment is primarily a two-man 
plan. A maintenance man performs 
electrical PM and repairs under the 
direction of Bill Zimmerman, who 
manages the production depart- 
ment and is responsible for engi- 
neering and maintenance. 

To find out just how Bill Zim- 
merman handles electrical mainte- 
nance, what his problems are and 


Manufacturing 
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how he solves them, we visited his 


plant and sought his replies to a 
series of questions. 

How is your electrical mainte- 
nance program organized? 

We have one maintenance man 
and myself. The two of us handle 
all the maintenance required to 
keep production going. I plan the 
maintenance programs and equip- 
ment installations or changes, keep 
certain records and perform some 
troubleshooting. The maintenance 
man performs routine procedures 
including inspection and lubrica- 
tion of equipment, does various odd 
jobs and troubleshoots equipment. 
Do you find electrical maintenance 
more difficult than mechanical 
maintenance? 

No. As an electrical engineer I 
have a good background in electri- 
cal theory and after 16 years with 
this company, I have gained prac- 
tical experience, which assists me in 
planning’ proper electrical mainte- 
nance and in troubleshooting equip- 
ment. My maintenance man has a 
good practical knowledge of electri- 
cal equipment. 

What kind of power distribution 
and equipment do you have? 

Both of our buildings are ener- 
gized at 230 volts 3-phase. Fed 
through an 800-amp main switch, 
the main manufacturing and ware- 
house building has an ungrounded 
230-volt, 3-phase power distribu- 
tion system. Our second building, 
which houses the automatic extrud- 
ing line and high-voltage testing 
facilities, receives power through a 


600-amp main switch. From these 
main switches, feeders branch out 
to various disconnect switches 
spotted near their equipment. Lo- 
cated at the main switches, ground 
detectors will indicate if a ground 
occurs. 

In addition, we have several mo- 
tors fed at 230 volts 2-phase. At 
one time, 2-phase power supplied all 
of our equipment. We have been 
gradually replacing this 2-phase 
equipment with 3-phase equipment. 
And we were able to make this 
change economically with a static 
phase converter. 


Why did you select a phase con- _ 


verter to make this changeover? 

Primarily to avoid a large capi- 
tal outlay and to avert a lengthy 
downtime. Here are the details. 

In our early days of operation 
the power company supplied us with 
230 volts 2-phase. And, for some 
time, operation and maintenance of 
our motors were satisfactory. But 
as the years went by, the 2-phase 
motors that burned out were becom- 
ing increasingly difficult to replace, 
and their cost was somewhat higher 
than standard 3-phase motors. 
And, because most new equipment 
was designed for 3-phase operation, 
we decided that we should have a 
3-phase supply. But a complete 
changeover to 3-phase meant that 
we would have to bear the cost of 
not only a completely revamped 
power distribution system but also 
the cost of new motors for most of 
our equipment. So we purchased a 
2-phase to 3-phase converter, which 


OVERHEATING OF MOTOR may be caused by (1) too large a load, (2) 
binding or misalignment of motor drives, (3) bad bearings, (4) shorted 
winding. Here, a maintenance man checks temperature of a 5-hp induction 
motor. Annually, this motor is taken apart, cleaned and lubricated. 
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we connected to supply 3-phase™ 
power to a certain section of the 
shop. Whenever a 2-phase motor 
burned out, it was replaced with a — 
38-phase motor or rewound 3-phase. — 
If the motor that failed was not — 
near our 38-phase area, we then 
would switch motors on a machine 
that was in that area. 

The convertor was sized to han- — 
dle about half of our motor load. 
When half of our motors were sup- 
plied through the convertor, we had © 
the power company change our 
service from 2-phase to 3-phase. At 
the same time, we reversed the con-, 
nections on the phase convertor to |” 
supply 2-phase to the remaining ~ 
2-phase motors. We are continuing © 
to replace 2-phase motors with 


3-phase motors, and eventually, all ~ 


of our equipment will be 3-phase. 
What equipment gives you the | 
most trouble and how do you han- ~ 
dle it? Di 

Motors are the most frequent of- 
fenders. When a motor fails, we'll 
check the following: (1) driven © 
load for binding; (2) overload re- ~ 
lays; (8) fuses; (4) line voltage. 
If these check out all right, the mo- 7 
tor is brought to our repair shop © 
where we'll look at the windings © 
and check the bearings. If the bear- © 
ing is at fault we’ll replace it our- 
selves. If the motor winding is 
burned out, we’ll send it out to a | 
motor shop. 
Do you have an electrical preven- ~ 
tive maintenance program? 

Yes. Our electrical PM consists 
mostly of visual inspections. It 
starts with the machine operators 
who inspect their equipment daily. 
If during operation they hear or 
see anything unusual, they will no- 
tify me. The maintenance man will 
inspect more complex equipment 
periodically. I inspect the electron- 
ically controlled extruding line 
daily. This is high-production 
equipment; once it’s started it runs 
continuously. Here, we replace all 
electronic tubes every 13 years. 

At least once a year, the mainte- 
nance man will pull each motor, 
clean and lubricate it, and check 
bearings. If motor insulation looks 
brittle or is cracked, the motor is 
sent out for re-insulation. 

Don’t you think that you’d have 
less bearing failures if you lubri-— 
cated motors more than once a 
year? 4 

Probably slightly less. In the 
past we’ve lubricated motors more 
often than annually. But whether 
we lubricate annually, quarterly, or 


monthly, the number of bearing 
failures is virtually the same. 
What electrical PM do you per- 
form on your power distribution 
lines and switches? 

Once a year the maintenance 
man will clean out the switches and 
make a visual inspection. We’ve 
had so little trouble with our dis- 
tribution lines that I feel it isn’t 
worthwhile to take time to Megger 
them. Besides, if we do have trou- 
ble on our comparatively small dis- 
‘tribution system, it wouldn’t take 
us long to replace a bad line. 
How do you manage your electri- 
cal maintenance paperwork and 
records? 

Because I have so many other re- 
sponsibilities, I keep a minimum of 
records. I have all my equipment 
catalogued. When we have trouble 
with a machine, I’ll list the date, 
cause of malfunction and how we 
repaired it. I also record our yearly 
motor inspections as they come due. 

During his daily routine, the 
maintenance man will mark in his 
_ logbook any deviation from normal 
that he might find. And I have my 
listings of spare parts. 

What spare parts do you keep? 

Because we have about 100 mo- 
tors—l hp through 60 hp—and 
about 35 fractional hp motors, we 
stock about 10 spare motors in the 


) range of 2, 3, and 5 hp. For our 


fractional hp motors, we keep at 
_ least one spare motor of each size. 
In addition, we stock standard 
spare parts such as motor bearings, 
contactors, relays, electron tubes 
and fuses. The maintenance man 
keeps the spare parts records. 


What special electrical problems 


have you had? 

As demands for armored cable 
increased, we were required to en- 
large our production capacity. This 
meant the addition of more motors 
to our already heavily loaded power 
distribution system. And, because 
these motors have a high starting 
current and operate at low power 
factor, it appeared that we would 
have to increase our power-system 
capacity to avoid voltage drop and 
to stay within the power company’s 
maximum of 150 kva for an indi- 
vidual service. We did increase the 
system capacity—but we did it with 
capacitors. 

Realizing that our already poor 
power factor would become even 
lower after the proposed expansion, 
we decided to install capacitors 
which would improve power factor 
thereby reducing reactive current. 


Generator 
480v 
3-phase: 


Magnetizing current {60amp 


Useiul curren; = 


250 MCM conductor, rated 255A, required for 125 % of total line (200A) 
current 


Active component 


Watts 
Current = ——————_—- 
Volts-/3 + PE Loggi 
eee Total 
_ 100,000 reactive — i 
Current = 480473-06 - component we 
Nee Sia ON ate 
Current = 200 amp 


A. 100-KW MOTOR LOAD AT 0.6 POWER FACTOR 


Generator 
480v 
3- phase 


Useful current 1204. 


Capacitor 


Addition of capacitor eliminates magnetizing current. 
250 MCM conductor, rated 255 A, now carries only useful current (120A) 
providing capacity for additional loads. A 


Watts Leading | , 
Current = Tae reactive ——a! Active component 
Volts+¥3 PF, component | 120A 
Burren 100,000 160A (total line current) 
480:1.73 + 1.0 Lagging | 
reactive ——>| 
- Current = 120 amp component | 
160A y 


B.100-KW MOTOR LOAD CAPACITOR CORRECTED TO 1.0 POWER FACTOR 


THEORETICAL EXAMPLE shows how conductor capacity can be increased by the 
addition of capacitors. In A, the .6 PF motor load draws a 200-amp line current 
requiring a 250 MCM conductor. In B, the leading current, supplied by the capacitor, 
cancels the motor’s inherent lagging current. Thus the total line-current vector of 
200 amps (shown in A) is eliminated leaving only the active current of 120 amps. This 
means that the addition of capacitors has reduced the current carried by the 250 MCM 
cable thus providing capacity for additional loads, 


Thus the power system capacity 
would be increased. We installed 
230-volt, oil-filled capacitors at the 
motor branch circuits and at the 
same time we installed our new mo- 
tors. Enough capacitors were in- 
stalled to keep our current draw 
within circuit ratings and within 
the power company’s requirements. 
Our power factor is now excellent. 
Of course, we may eventually have 
to enlarge the power distribution 
system, but this capacitor addition 
was advantageous for three rea- 
sons: (1) We weren’t required to 
install a new and larger power 
distribution system immediately, 
thereby saving a large capital out- 
lay; (2) Capacitors will be useful 


as power-factor correction even if 
the power system is enlarged later; 
(3) We were able to perform all 
work ourselves. 

Do you have an electrical safety 
program? 

We have safety rules that our 
high-voltage test people must fol- 
low and I spot-check the mainte- 
nance man on electrical safety 
rules, On the high-voltage test ap- 
paratus, safety interlocks protect 
the testers from shocks. This inter- 
lock system is foolproof, It is so 
designed that if any one of the in- 
terlocks is malfunctioning, power 
cannot be obtained. If any high- 
voltage test equipment is not oper- 
ating properly, I check it myself. 
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[2in.anchor 16 in 


guy anchor buried in soil can be 

explained fairly accurately by 
principles that might be called 
“earth dynamics.” A well-tamped 
anchor can creep only as the soil 
restraining its motion flows under 
enormous pressure out and around 
edges of the anchor to fill in the 
void below the anchor caused by 
its motion. In other words, move- 
ment of anchors in soil under ten- 
sion can be compared with move- 
ment of objects in an extremely 
viscous fluid. Applicability of this 
principle has been indicated many 
times in field tests when anchors 
installed with voids on their under- 
sides have crept under much lower 
tensions than have anchors in- 


Hes anc power and creep of a 


Holding power in pound 


80 104 182 239 336 Agr 
70 90100 150 200 260 300 400 


Bin a 


2515 20 28 40 50 70 (OO. 144 176 
{15 _ 30 : 78 90 
Anchor area in square inches 


of anchors are plotted against classes of 
soil graded according to viscosity. Rated 
loading in each case is that sustained 
with total creepage less than 4 to 6 in. 


4 135 in. anchor stalled under identical conditions 
112 in. anchor but with no voids. 
E 10 in, anchor One of the first principles in cal- 
_. 9 in. anchor culation of anchor holding power to 
2 o Que anchor 8 in. anchor be questioned through use of the 
S 10,000 14in. anchor - U earth-dynamics concept was the 
2 8000 i t aw theory that pull-out tension de- 
Ss Oy “ay pended upon weight of an inverted 
S a Close A us cS cone of earth with the anchor as 
a coe rons vertex and surface of the ground 
> 4000 SS “ i) 
r= 3000 {0° ! } 
i S @) Gor? 
. 2000 | FIG. 1—Holding power of an anchor de- 
i : : pends both upon its size and viscosity of 
. soil in which it is installed, according to 
i. earth-dynamic theory. Here, allowable 
j 1,000 loadings on various sizes of common types 
; 
: 
ESS 


Modern Techniques Help Answer the Question: 


How Much Can a 
Guy Anchor Hold? 


Anchoring of poles and structures for outside distribution is becoming an 
exact science as more and more is being learned about how anchors 


develop their holding power. 


By W.L. Hollander, Senior Project Engineer, Anchors 
and Ray Martin, Chief Engineer, Line Construction Materials, A. B. Chance Company 
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as base. The inverted-cone-of-earth 
theory predicates that anchor hold- 
ing power will increase in setting 
depth. However, in practice, an in- 
crease in depth may result in an 
increase; in no charge; or in an 
actual decrease of holding power. 
Viscosity of the soil should be the 
major factor in determining hold- 
ing power and creep of an anchor 
if the new philosophy were correct. 
This has proved to be the case. A 
whole new method of evaluating 
holding power and creep of anchors 
has been evolved, based upon vis- 
cosity of soils in which they are 
buried. 


Soil Classifications 


Soils have been classified, as 
shown in Table I, into eight types 
depending upon their viscosity, and 
holding power of anchors deter- 
_ mined for each class of soil. Thus, 
-’ an anchor that might develop 25,000 
lb of holding power in Class-3 soil 
of hardpan could hold perhaps 10,- 
000 Ib in dry, Class-7 sand. 

Correlation of anchor holding 
power according to soil viscosity 
classification has been proven by 
many tests where anchors have ac- 
' tually been loaded and creep has 
been measured. Fig. 1 shows typical 
| variations in holding force for an- 


) chors in different soils. It has been 


_ found that so long as 2 ft of a par- 


) ticular class of soil lie over the 


anchor when it is installed, holding 


power of the anchor remains within 
rating for that class of soil. This is 
so even if strata of other soil classi- 
fications are above or below the 
stratum where the anchor is lo- 
cated. In all cases, the anchor should 
be set deep enough to avoid varia- 
tions due to seasonal change. This 
emphasizes importance of knowing 
general soil conditions when a group 
of anchors is to be installed or of 
determining soil classes at various 
depths at specific locations where 
particularly important anchorages 
are to be made. 

Thus, there might be an overlay 
of 4 or 5 ft of damp, marshy soil of 
Class 7 or 8 over a much firmer soil 
of Class 5 or 6. Installing the an- 
chor just 2 or 3 ft beyond the more 
fluid soil into firmer soil could, in 
some cases, double its holding 
power. On the other hand, an extra 
few feet of anchor depth might take 
it well into a softer stratum, reduc- 
ing its holding power. 

Core drilling or a new earth 
probe recently made available can 
give accurate readings of soil char- 
acteristics and holding power (Fig. 
3). The earth probe measures 
torque required to twist an earth 
bit into the ground. Correlation 
between torque required and class 
of soil has been established with 
considerable accuracy so that hold- 
ing powers of anchors at depths 
tested are assured. 

The earth-dynamics theory also 
points out necessity for well-tamped 


backfill. Even the most dense of 
soils degrade several classes if 
backfilled carelessly. 

Another old idea, now abandoned, 
was that force required to pull an 
anchor completely out of the ground 
was a measure of anchor merit. It 
is true that a well-designed, large 
anchor, properly installed, will re- 
quire more force to pull it out of 
the ground than will a small or im- 
properly installed anchor. However, 
the damage is done by a shifting 
anchor long before it emerges from 
the ground. Merit of an anchorage 
is provided in the first 4 to 6 in. of 
creep. Beyond this point structures 
pull out of line, and conductor spans 
sag to a point where the anchor can 
be considered to have failed even 
though it may still be far below the 
surface of the ground. 


Creep-vs-Time 


Field tests have established creep- 
vs-time characteristics of properly- 
installed anchors, as shown in Fig. 
2. It has been:found that once 
anchor guys have been stressed at 
some 2000 lb to compact the earth 
and to set or bed the anchor, addi- 
tional creep under load diminishes 
rapidly with time until a plateau is 
established for any given loading 
within the rating of the anchor. If 
loading is now increased consider- 
ably but within rating of soil and 
anchor, a small amount of addi- 
tional creep will occur but equilib- 


| FIG. 2—These tests show that ’ oe ee 
creep of an anchor occurs in first ee Sleshelatl ry 
few minutes of loading after oe 1 
‘which anchor establishes equilib- I 
rium as soil compacts. Tests 2. | 
| were made on a_ 143-sq-in., & 1.00 (Ses sos ; 
power-installed screw anchor in- oe 12,500 |b. max. design load | 
stalled in Class-6 soil at 45 de- pace i 
| strength of this anchor in Class-6 ee 0.50 F a ee / 
soil is 17,000 Ib. i. ee Z| | 9,000 tb, design load normal Bee 
Pao i : 
8100. 202 30 AQ 60. 80 0 20 25 i 
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Anchor 


Anchor 


FIG. 3—This earth probe measures torque 
required to twist it into the earth. Direct 


correlation between torque as_ deter- 
mined by this probe and soil classifica- 
tions gives an accurate measure of anchor 
holding power at strata found at different 
depths below surface of the ground. 


F Rod 
Ls 
a P= 32 FS 
[78 5 
P/2 P/2 (F,S, and L are constant) 
CLASS 3 (HARDPAN) 
P 
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E 
a P= 24 FS 
L 
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P/2 P/2 
CLASS 5 (MOIST, FIRM) 
Pp 
Rod 
L P=|6 FS 
St ieee, 
L/ (F,S, and L are constant) 
P/2 P/2 


CLASS 7 (PLASTIC) 


FIG, 4—Ultimate strength of an anchor 
itself is reached at lower loadings in 
soft soil than in hardpan. Illustration 
shows how effective lever arms of earth- 
reaction forces are short in hardpan, 
keeping bending moment and maximum 
fiber stress toa minimum. Soft soil flows 
along the surface of anchor, increasing 
length of lever arms to centers of gravity 
of earth-reaction forces, which, in turn, 
increase bending moment and fiber stress. 
Anchors are designed for ample strength 
in all working conditions in any type of 
soil. 


Solid Bed Rock 


Clay-Gravel Mixtures 


Compact Coarse Sand 


Silt; Compact Fine Sand 


Laminated Rock; Slate; Schist; Sandstone Se — 


Shale; Broken Bed Rock; Hardpan; Compact, 


4 Gravel, Compact Gravel and Sand; Claypan 


Medium-Firm Clay; Loose Sand and Gravel; 


Soft-Plastic Clay; Loose Coarse Sand; Clayey 


-Fill; Loose Fine Sand; Wet Clays; Silt 


Swamp; Marsh; Saturated Silt; Humus 


Over 500 in.-Ibs. 
400-500 in.-lbs. 


300-400 in.-lbs. 


200-300 in.-lbs, 


100-200 in.-lbs. 
Under 100 in.- Ibs. 


*Includes areas only seasonally wet with slow drain as in fairly flat terrain. 
**Install anchors deep enough, by the use of extensions, to penetrate a Class 5, 


6, or 7 underlying the Class 8 Soil, 


rium will again be established at a 
new plateau well within limits of 
tolerable creep. Measurement of ef- 
fective creep of an anchor at rated 
maximum working load thus pro- 
vides a far more realistic evaluation 
of anchor merit than does determi- 
nation of pull out strength. 

A curious fact about ultimate 
physical strength of anchors has 
become evident from test data. It 
now becomes apparent that vis- 
cosity of the soil has just the op- 
posite effect on ultimate strength of 
anchor structures as it does on 
their holding power. The more vis- 
cous the soil, the higher becomes 
ultimate strength of an anchor it- 
self before physical damage is re- 
ceived. Formerly, before soil vis- 
cosity was considered, an anchor 
that received physical damage at 
low total load was automatically 
considered defective. 

The old idea was that unit load- 
ing on an anchor would be uniform 
over its entire surface. Under this 
theory, structural failure should al- 
ways occur at the same load since 
bending moment equals section 
modulus times extreme fiber stress. 
But, under the earth dynamics 
theory, unit loading over the sur- 
face of the anchor should vary be- 
cause of earth flow. There must be 
a flow of earth over edges of the 
anchor from the loaded side to the 
back, or unloaded side of the an- 
chor. Effect of this flow is to shift 
earth-resisting forces away from 
point of application of load at the 
rod toward outside edges of the 
anchor. 


It has been proven that the rod 
will fail without damage to the 
anchor in most pull tests on anchors 
in hardpan. This is because bending 
moment on the anchor in hardpan 
for a given load on the rod is low 
since hardpan is highly viscous and 
reactions by the earth are centered 


close to the rod as shown in Fig, 4. — 


But as soil becomes less viscous, as 
in plastic clays, reaction points in 
the resisting earth shift outward, 
increasing effective moment arms; 
and the load, which produces maxi- 
mum or destructive bending mo- 
ment, is reduced. 

Anchors are designed to be amply 


adequate for actual working condi- © 


tions. Thus, limitations due to 
structural strength of anchors are 
of academic interest only since, for 
a given type of soil, loads would be 
limited by maximum allowable 
creep which would occur far before 
ultimate strength of the anchor 
itself was reached. 

Characteristics of a mechanical 
system as a whole including sags, 
tensions, and deflections can be con- 
trolled more precisely for given 
load conditions now that perform- 
ance of anchors in various kinds of 
soils can be predicted accurately. 
Modern anchorage techniques and 
equipment that can be matched 
with a high degree of accuracy to 
mechanical design considerations of 
overhead structures result, not only 
in more coordinated systems but 


also in lower overall costs since © 


over-design to compensate for un- 
known factors can be effectively 
eliminated. 
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Two-Way Radio 
Cuts Contractor's 
Costs 


Here’s how a 2-way radio system is integrated with 


everyday operations of Jackson Electric Company, 


Perrine, Fla.—adding real economies by reducing costs 


.of vehicle operation and boosting capacity and effi- 


ciency of work. 


on expense sheets when a fleet 

of trucks is operating every 
day within a 30-mile radius. Any 
method of lowering these costs is 
worth serious consideration, and 
that’s why Jack Kane thought long 
and hard when a two-way radio 
system was proposed in early 1960. 

Kane and his wife are co-owners 
of Jackson Electric Company in 
Perrine, Fla., about 20 miles south 
of Miami. The Kanes took over 
ownership of Jackson Electric in 
the spring of 1956 and turned a 
faltering operation into a growing 
business. At the start, the com- 
pany consisted of two men, includ- 
ing Jack, one truck, and a barrelful 
of know-how. First customers 
were largely packing firms in the 
area, Presently, Jackson Electric 
employs eight men and utilizes five 
vehicles. Operations span an ap- 
proximate 380 mile radius of 
Perrine. 

A growing fleet meant growing 
gasoline bills, so to put a stop to 
the latter rise, the Kanes installed 

a mobile radio network in the 
summer of 1960. Radios were 
put in three vehicles—Kane’s car, 
the superintendent’s pickup and a 
crew truck. A six-month report 
revealed that over-all gasoline 
costs have been slashed one-third. 

“The money saved on gasoline 

cost is more than the cost of the 
radio system, when breaking the 
investment down to monthly pay- 
ments,” said Mrs. Millie Kane. “In- 


(Fo oom bills weigh heavily 


ae 


stantaneous contact with the trucks 
to bring about pinpoint coordina- 
tion has been the key factor in 
knocking the miles off,’ added Kane. 
“When a rush job comes in, we 
relay it to the radio-equipped crew 
truck if it is working near the site 
of the request,” said Kane. “If 
the radio truck isn’t nearby, the 
order is radioed to the superin- 
tendent, Buzz Guseman, who gets in 
“touch with the non-radio-equipped 
truck in the best position to handle 
the job,” Kane continued. 

Radio is the “right hand man” 
of the superintendent in dispatch- 
ing his various crews to jobs and 
overseeing the work. He is liter- 
ally routed from project to project 
by radio to straighten out prob- 
lems that occur and to provide 
material vitally needed to keep a 
job from slowing down. After 
completing its initial assignment 
at the start of the day, the radio- 
equipped crew truck is routed from 
project to project by radio. Jobs 
near the location of the truck are 
relayed by radio to eliminate back- 
tracking. 
~ “Radio saved this crew 60 miles 
of needless traveling recently,” said 
Mrs. Kane. The crew, finishing a 
job, started out for another job 30 
miles away. At that moment, Mrs. 
Kane received a request for work 
only a few blocks from the site of 
the job just finished. The request 
was relayed to the crew which 
handled the job before moving to 
the project 30 miles away. 


HEADQUARTERS OPERATOR of two-way 
radio system is Millie Kane, who coordi- 
nates daily job requirements with move- 
ment of company personnel in the field. 


TYPICAL APPLICATION of 2-way radio 
finds the company superintendent at the 
job site, using the system to secure quick 
solution to problem that has come up. 


With radio, Jack Kane has an 
office away from the office. On the 
road much of the time, he keeps 
in touch by radio, providing an- 
swers to problems posed by em- 
ployees or customers, confirming 
appointments or handling adminis- 
trative details that arise while he 
is traveling. 

Another gas saver is derived 
from the types of radios being used 
by Jackson Electric. The com- 
pany has installed transistor units. 
Extensive use of transistors has 
achieved low power-drain charac- 
teristics. This means the radios 
can be monitored for important 
messages while vehicles are parked 
on jobs without idling the engines. 
Not only is less gasoline consumed, 
but engine wear and tear is re- 
duced considerably. The units are 
Motorola ‘Private-Line” Radios. 
This feature minimizes co-channel 
interference. When on a job, it 
means the crew can devote full time 
to its work rather than keep one 
man near the radio to listen to 
every message that comes over. 
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ELECTRIC HEATING FORUM 


No. 11 


Selling Electric 
Home Heating 


What the electrical contractor can do to remain competitive. 


By Stuart M. Rich, DBA, Asst. Professor of Economics, Wisconsin State College, Whitewater, Wis. 


more electric home heating in the United States 

today than are all other businesses handling this 
equipment put together. He is the logical sales out- 
let for electric home heating. Builders look to him 
for electrical wiring, equipment, and for all types of 
installation work involving electricity. Homeowners 
look to him for similar services as well as for wiring 
changes, repairs, and additions that may be neces- 
sary. Electrical wholesalers and manufacturers of 
electrical equipment regard him as the backbone of 
their retail distribution organization. In fact it is 
the law, in many communities, that all electrical 
work in new homes or apartment buildings being 
constructed be done by a licensed electrician—usu- 
ally operating as an electrical contractor or employed 
by an electrical contracting firm. 


T= electrical contractor is selling and installing 


The Electric Heating Forum is designed to 
provide a means of industry-wide communica- 
tion on electric heating practices and prob- 
lems. 

The all-important role of the electrical 
contractor in extending the use of electric 
heat is emphasized this month, together with 
suggested selling techniques. The series on 
moisture and humidity continues with a dis- 
cussion of vapor barriers. ; 

Readers are invited to express their opin- 
tions; relate their own experience data to the 
material presented; or submit new ideas, re- 
search data, or case studies on any aspect of 


electric heating. Please address correspond- 
ence to: 
Electric Heating Forum 
Electrical Construction and Maintenance 
330 W. 42nd Street 
New York 36, N. Y. 


Reprints of this and previous EHF articles may be obtained 
at the following prices: 


1 to 49 copies: 20¢ each 
50 to 100 copies: 15¢ each 


available: 

Automatic monthly mailing of quantity reprints; write 
for details and prices. 

An attractive, colorful 3-ring binder designed to hold 
a year’s issue of EHF. Price, $1.00. 


While the present competitive position of elec- 
trical contractors generally appears to be a strong 
one, it is by no means assured. Even in those sec- 
tions of the United States (primarily the South and 
the Pacific Northwest) where the sale and installa- 
tion of electric home-heating equipment has been 
firmly established as an electrical contractor item, 
competing channels of distribution are active and 
often are aggressively seeking to garner more of 
this business for themselves. Competitive pressures 
for the direct sale of equipment by manufacturers 
to builders and general contractors are ever-present 
and appear to be intensifying in some areas. 

Traditional supply sources and retail outlets are 
being circumvented or replaced by ‘‘newer” com- 
petitors. Many of the old, established heating con- 
tractors are finding their own markets becoming 
less profitable and are seeking new business by tak- 
ing on electric home heating. Appliance dealers, in- 
creasingly caught in the vise-like squeeze of intense 
price competition and rising costs, are starting to 
handle electrical heating equipment, especially in 
those areas where electric house heating has already 
achieved widespread acceptance. Electric heating 
specialists, who not only act as distributors or manu- 
facturers’ outlets for this equipment but also engi- 
neer and install the jobs themselves, are aggressively — 
promoting electric home heating, particularly in the 
Middle West where they have “taken over first place” 
from the electrical contractor—in many cases by 
default. 

The implications in all of these competitive devel- 
opments are quite apparent. Unless the electrical 
contractor is able to remain competitive in price and 
in the services he performs, and unless he is pro- 
gressive in the technical and managerial phases of 
his business and aggressive in his sales and promo- 
tional approach to the market situation in which he 
finds himself, his position will be open to attack from 
all quarters. 

What then can the electrical contractor do to re- 
main competitive and to improve his position as the 
leader in the sale and installation of residential 
electric space heating equipment? Following is a 
“20-Point Program” outlining some steps of action 
which an electrical contractor might consider if he 
wishes to build up his electric home heating busi- 
ness, 
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1. Let the public know that he is in this business. 
This calls for a vigorous program of advertising, 
personal selling, and sales promotion. These factors 
are outlined in more detail in the sections that 
follow. 

2. Develop an advertising program. Included 
under this category would be regular newspaper ads, 
participation in co-operative advertising with manu- 
facturers or their distributors, direct mailing to 
customers and prospects, and ads in the yellow pages 
of local telephone directories. Television also can 
be a very effective medium for getting across the 
electric home-heating story to the general public. 
The advertising theme, in general, should stress the 
benefits of electric home heating and should make 
effective use of installation and operating cost data, 
successful case studies, testimonials, etc. 
| 38. Make use of personal selling. The electrical 
contractor who wishes to increase his over-all volume 
of business, including electric home heating, might 
| seriously consider employing a full-time salesman or 
a combination salesman and electrician. This man 
' should have the technical knowledge and training to 
_ discuss electric heating in detail with customers and 
prospects, to recommend equipment, and to make 
estimates of job requirements and costs. He should 
be skilled in sales prospecting and in the use of 
effective selling techniques and should also be able 
| to demonstrate the features and performance of 
electric heating equipment. 

4. Develop effective sales promotion. The elec- 
_ trical contractor should stress electric heating sales 
| promotion and develop a planned program along this 
' line. Such a program might include participation 

in home shows and fairs (state, county, 4-H, etc.), 

co-operation in model all-electric homes and open- 

' house demonstrations, effective store displays, par- 
ticipation in trade shows and manufacturer- and 
distributor-sponsored sales meetings, use of motion 

| pictures and film-strips (where this is feasible) to 
demonstrate the features of electric home heating 

tc customers and prospects, and an organized public- 
ity campaign. 

5. Know all of the advantages which electric 
house heating offers builders and homeowners and 
be able to present these convincingly and personally 
to all prospective customers. 

6. Familiarize himself with all types of electrical 
| home heating equipment (baseboard heaters, ceil- 
ing cable, wall units, ceiling heaters, and heat 
pumps). Know the advantages and limitations of 
each type as well as the best applications of each 
kind of equipment. He should be able to discuss this 
with prospective customers and be in a position to 
make recommendations which are appropriate under 

_the circumstances. An electrical contractor who is 
actively engaged in the installation of electric home 
heating should know how to install all types of elec- 
tric heating equipment. He should perfect the neces- 
sary mechanical (as well as electrical) skills re- 
quired to do good installation work. 

7. Be able to figure heat loss, size equipment, and 
generally engineer electric home heating jobs 
whenever such service can be performed. Some utili- 

ties, of course, provide this service for their cus- 
tomers, but the electrical contractor who can do this 
is in a position to get on the “inside track” with pros- 
pective users of electricity for home heating. In cal- 


20 Steps to Effective Selling 


Use Supplementary Uses 
Publicity Service 
Advertising Quality 
Sales promotion Work with 
Personal contact Distributor 
Inducements Builder 
Mass installation Utility 
Know Handle 
Equipment 2 or 3 brands 
Design Price package 
Stress Complete line 
Advantages Heat pump and air 
Insulation conditioning 


culating electric home heating jobs, it is imperative 
that the electrical contractor closely adhere to the 
standards of equipment, workmanship, and insula- 
tion which have been established by the local elec- 
tric utility company; i.e., the one serving the par- 
ticular customers who are involved. 

8. Offer a “price package” choice to prospective 
customers. Such a package might include one price 
figure for a straight electric heating installation, 
another for a complete wiring job, still another quo- 
tation for an all-electric home package, and perhaps 
an electric heating-insulation package. These price 
packages should contain a “quantity discount” fea- 
ture so as to provide an inducement to prospective 
customers to buy the more complete package. With 
respect to insulation, this sort of work logically 
should be subcontracted to a regular insulation con- 
tractor—one who is an expert and is experienced in 
his field. But such work still can, and probably 
should, be channeled through electrical contractors 
as part of the over-all electric home-heating package. 

9. Offer other inducements to prospective cus- 
tomers when competitive pressures become intense. 
These inducements might include, for example, some 
free wiring, a piece of free equipment, or free serv- 
icing of electric heating and other electrical equip- 
ment and appliances. 

10. Develop economical methods of mass installa- 
tion. In project bids, especially, it may be possible 
to cut costs by instituting “mass production” tech- 
niques. The writer was impressed by one contractor 
in the Tennessee Valley who was able to effect cost 
savings through specialization. He had one man 
doing nothing but estimating heat loss and sizing 
ceiling heating cables, a couple of others doing the 
stapling, and an electrician making the actual elec- 
trical connections. 

11. Maintain standards of excellence in work- 
manship and avoid the use of shoddy materials. The 
contractor-dealer who is out for a “fast buck” not 
only hurts himself in the long run but sets back the 
cause of electric heating in the entire area. The con- 
scientious electrical contractor should resist attempts 
and pressures to install inferior equipment and 
cheapen workmanship. 

12. Stress, to builders and individual homeown- 
ers, the necessity of adequate insulation, meeting 
or exceeding the full standards of the utilities serv- 
ing the area. The electrical contractor who is inter- 
ested in building up his electric home-heating busi- 
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ness should do all he can to discourage skimping on 
insulation; for substandard and inadequate insula- 
-tion, resulting in unduly high operating costs, will 
‘inhibit the growth of residential electric space heat- 
ing. Besides this, it is often the electrical contractor 
who receives the blame (and loss of good will) from 
unnecessarily high operating costs resulting from 
a poor insulation job even though the electrical work 
and equipment are of the highest caliber. 

13. Seek to develop supplemental, auxiliary, and 
conversion business, in addition to complete elec- 
tric home heating. This business is not only profit- 
able in itself but may lead to additional complete 
home-heating jobs as users (and their neighbors and 
friends) become familiar with electric house heating. 

14. Handle a fairly complete line of all major 
types of resistance electric heating equipment in at 
least two basic price ranges (one of top quality and 
the other more moderately priced but still of good 
quality). One of these might be a “name brand” line 
and the other a “promotional” line. In some cases, 
where competitive pressures are forcing quoted bids 
down (especially on project jobs), electrical con- 
tractors may have to handle a line which is sold 
“direct from the factory” or lose the job altogether. 

15. Standardize on two or three brands. This 
way an electrical contractor can familiarize himself 
with the equipment of two or three manufacturers 
and effectively promote these brands. By doing so, 
he will ordinarily be able to get faster delivery and 
more complete stocking from his regular distributor, 
who will maintain a larger and more complete in- 
ventory of equipment which is in steady demand. 
Since electrical distributors can qualify for sig- 
nificant quantity discounts, freight savings, and 
sales promotional aid by placing large orders with 
manufacturers, it is generally advantageous for 
these distributors to standardize as much as possible. 
Some of these cost savings may be passed along to 
electrical contractors in the form of discounts, pro- 
motional aids, etc. Electrical contractors who stock 
and push a particular brand may also qualify for 
sales and promotional aid from the manufacturer. 

16. Support the regular electrical distributor 
channel. This is the source of supply to which the 
electrical contractor normally turns for most of his 
requirements. It is the distributor who maintains 
a large inventory of electrical equipment in the 
principal market centers, extends credit to dealers 
and contractors, provides continuous sales and de- 
livery services, stands back of all equipment which 
he handles, etc. Without these important distributor 
services, electrical contractors would soon find that 
they would either have to provide some of them them- 
selves (at a greater cost and with less efficiency, 
for the most part), or pay a premium to manufac- 
turers to do so. The inevitable result of a policy of 
regularly by-passing the electrical wholesaler would 
be high over-all costs and a deterioration of service 
te builders and homeowners. 

17. Work closely with local electric power com- 
panies and encourage these utilities to promote 
electric home heating. There are many important 
ways in which electric utility companies can pro- 
mote residential electric space heating. Among these 
are lower rates (either in the form of a special rate 
for electric home heating or a low rate block for large 
consumers of electricity), cash allowances for in- 


stalling electric heating, budget billing, an active 
selling and sales promotion campaign, advertising 
through mass media and direct mailing to custom- 
ers, distributor and dealer training programs, the 
use of “case study books” showing the monthly op- 
erating costs incurred by electric house-heating cus- 
tomers, displays at home shows and fairs, utility 
company lobby displays, and open or model houses 
featuring electric space heating. The electric utility 
company that. adopts all or even a substantial part 
of this powerful promotional package will have 
gained the enthusiastic support of all of its trade 
allies and aroused the interest of the entire com- 
munity in electric home heating. 

18. Work with builders, promoting their interest 
in electric home heating and selling them on his (the 
aggressive, promotion-minded electrical contrac- 
tor’s) ability to-handle the supplying and installing 
of this equipment as a subcontractor. In the case of 
project building, where a number of electrically 
heated homes are going in, the electrical contractor 
or the builder can often save money by arranging 
for a drop shipment of heating equipment, delivered 
directly from the manufacturer to the construction 
site and billed through a local distributor. 

19. Be able to install heat pumps and air condi- 
tioning equipment. This work is, of course, more 
technical than installing resistance heating equip- 
ment but it is profitable and will be performed by 
somebody—often a regular heating and air condi- 
tioning contractor. An electrical contractor who is 
interested in promoting electric home heating might 
seriously consider taking on one line of “packaged” 
heat pumps, representing the manufacturer exclu- 
sively. Most heat pump manufacturers will provide 
training for their dealers in the proper installation 
and servicing of their equipment. An electrical con- 
tractor is in a logical position to promote heat pumps 
and do the electrical work involved in their installa- 
tion. Ductwork and plumbing can be subcontracted, 
if necessary, just as a regular heating contractor 
would subcontract his electrical work. 

20. Develop a strong service organization. Re- 
sistance electric heating equipment generally requires 
little servicing, and even a complicated heat pump 
which is well made and properly installed may not re- 
quire much servicing or repair. Nevertheless, when a 
customer needs repair work or maintenance done on 
his electrical heating system, he demands this service 
immediately—especially if the temperature outside 
is zero or below. By stocking a good supply of spare 
parts and extra resistance heating units and fol- 
lowing a conscientious policy of prompt repair calls, 
an electrical contractor can build a solid reputation 
for service which will put him in good stead with 
both his old customers and with new prospects. An 
electrical contractor should stand behind the work- 
manship of all his jobs and willingly repair or replace 
any faulty equipment which he installs. 

In conclusion, it may be stated that the electrical 
contractor can do much, not only to remain com- 
petitive in the electric home heating field, but to 
reassert and expand his role as its most effective and 
successful promotor. He has the greatest personal 
stake in developing this market. Electric home 
heating is his life blood—it is the key that opens 
the door to “all-electric living,” with all the com- 
fort and convenience it affords. 
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Humidity and 
Condensation=—IiV 


Use of vapor barriers to avoid moisture 


damage in the electrically heated house. 


the transmission of water vapor from a heated 

space to wall cavities, attics and crawl spaces 
is to provide an interior surface which is relatively 
impermeable to water vapor. This may be done 
through the use of vapor barriers. 

Low permeability means high resistance to water 
vapor. Materials with such properties, in decreasing 
the amount of transmitted vapor, also lower the rela- 
tive humidity and dew-point temperature within a 
wall cavity, further reducing the probability of con- 
densation. 

The provision of vapor barriers is frequently 
within the province of the heating contractor or 
engineer; hence, a working familiarity with their 
characteristics, capabilities and proper installation 
is effective insurance against moisture troubles. 


T® most practical structural means of reducing 


What is a vapor barrier? The principal property 
of a vapor barrier distinguishing it from similar 
materials is its ability to restrict the passage of 
water vapor through it to an acceptable rate. 

In new home construction, vapor barriers most 
frequently encountered are asphalt-saturated kraft 
paper or reflective foil covering one face of min- 
eral wool and wood fiber insulating batts and blan- 
kets, and large thin sheets of polyethylene film 
fastened across the interior face of studs and joists 
before installation of interior walls, floors and ceil- 
ings or laid over the bare earth in crawl spaces. 
Another very effective barrier for protection against 
ground moisture is wedathercoated asphalt board 
lined on both sides with asphalt-impregnated kraft 
paper. Roll roofing (55 lb or more per 100 sq ft) is 
also commonly used as a ground cover. Adjacent 
layers are overlapped at least 2 in. and normally re- 
quire no fastening or cementing. Building paper, 
sheathing paper, and tar and asphalt felt are un- 
suitable for the purpose, since they pass vapor too 
readily. A concrete slab over the ground in itself 
is not effective unless a barrier is used beneath it. 

Other materials in use include various duplex or 
laminated products, consisting of two sheets of kraft 
paper with a layer of asphalt between them; alumi- 
num foil or foil-backed paper; various corkboards; 
and asphalt-coated, asphalt-impregnated, and painted 
gypsum board and plywood. 

In existing structures, smooth plaster and gypsum 
board may be painted to provide a suitable barrier 
to vapor. This is frequently necessary where old 
houses are insulated by blowing insulation into the 
walls from outside upon conversion to electric heat. 


By W. J. Novak 


While loose construction common in older buildings 
might keep humidity levels below the danger point, 
the addition of insulation is usually accompanied, 
and correctly so, by a general weatherproofing of 
doors and windows. This, plus the possibility of the 
homeowner later adding some humidifying equip- 
ment, makes it inadvisable to depend upon natural 
infiltration to prevent moisture penetration. 

The most effective paint job is done by one or two 
coats of aluminum primer plus two finish coats of 
lead and oil or flat paint of the desired color. The 
prime coats are necessary to prevent the finish coats 
from being absorbed by the surface and thereby pro- 
ducing a non-uniform coating. Rubber-base paints 
and paints with high varnish content afford good 
protection when applied in a continuous, unbroken 
coating; water emulsion paints and those using lin- 
seed oil as a base do not. To assure a lasting bar- 
rier, the surfaces should perhaps be repainted more 
frequently than would otherwise be necessary. 

The same painting procedure should be followed 
for ceilings and interior partitions. Water vapor 


Understanding the Perm 

The perm is a unit of measure devised to designate 
permeance, the rate at which a material permits water vapor 
to pass through it. 

1 perm = 1 grain of water vapor per hr per sq ft of area 
per in. mercury pressure difference at standard 
test conditions. 

A grain is a unit used to designate the weight of water vapor 

in very small quantities: 
1 Ib = 7000 grains. 

Atmospheric pressure may be given either in lb per sq in. 
or inches of mercury. The former indicates the weight of a 
1-sq-in. column of air extending from sea level to the extreme 
upper limit of the earth’s atmosphere. The latter indicates 
the height to which a column of mercury within a tube will be 
raised by the pressure of atmospheric air acting on a pool of 
mercury feeding the tube. 

Standard atmospheric pressure (at sea level at 32F) 

= 14.696 Ib per sq in. 
= 29.921 in. mercury 

These two units of measure may be converted one to the other: 

lb per sq in. x 0.491 = in. mercury 
in. mercury x 2.036 = Ib per sq in. 

That portion of the atmospheric pressure due to the water 
vapor existing in the air may be determined for various con- 
ditions of temperature and humidity, both inside and outside 
a structural component (wall, ceiling, etc.). The difference be- 
tween these two values is the “pressure difference’ referred 
to in the definition of the perm. 
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Effect of Inside Relative Humidity on 
Vapor Pressures in Insulated Wall* 


Vapor Insulation Building 
i paper 


=e 
P, ——> 
70°F OF 
Inside Outside 
Siding 
Plaster or 
metal iath Sheathing 
U=0.072 Btuh/sq ft/°TD 
Inside RH Py P» 
20 17 1 
30 She) 1 
40 4.9 1 
50 6.4 1 
60 | 8.0 J 


*See “Condensation Control in Buildings,” by C. E. Lund, 
Heating and Ventilating, August, 1952. 


For a given constant vapor pressure difference P, across the 
“cold’’ face of the wall, the pressure difference Pi across the 
“warm side increases greatly as the inside relative humidity in- 
creases. Assuming unity for Pz for purposes of comparison, the 
vapor pressure difference at 40% RH, for example, tending to 
force vapor into the wall is shown to be about 5 times that tend- 
ing to remove it to the outside. To promote the constant removal 
of vapor inside the wall, therefore, the vapor resistances of the 
vapor barrier and building paper should be roughly in the 
proportion of 5 to 1, respectively. This makes it 5 times as 
hard for the vapor to get into the wall as it is to get out. 
Stated another way, the permeance of the building paper 
should be about 5 times that of the vapor barrier. 

If average humidities of 30% to 50% are accepted as 
desirable, the above table is one method of demonstrating a 
reason for recommending a 5-to7-perm rating for the building 
paper with a 1-perm vapor barrier. 


entering the partitions near the points of intersec- 
tion with the outside wall or ceiling will migrate 
toward the outside, and condensation.is possible. 
Alternative wall finishes providing reasonable pro- 
tection in existing houses are wall linoleums and some 
wallpapers using a coated cloth as a base. 


How is the performance of a vapor barrier meas- 
ured? Resistance of various materials to the flow of 
vapor through them has been discussed. The recip- 
rocal of such resistance is known as permeance. Thus 
permeance designates the ability of a material to 
permit the passage of vapor through it. From the 
standpoint of a vapor barrier, the lower the per- 
meance the better the barrier. Permeance is stated 
numerically in perms (see box). 

Perm ratings have practical significance in desig- 
nating the results of tests determining the effective- 
ness of vapor barrier products. Several independent 
investigations of perm ratings of various materials 
have been made and reported, with varying results. 


Consequently, comparisons between products shou 
be made using the results of a single investigator ob- 
tained under identical test conditions. Additional 
caution is necessary in applying such test results to 
a specific material; the same material made by dif- 
ferent manufacturers may vary considerably in perm 
ratings. A material specifically intended as a vapor 
barrier should be designated as such in the manu-— 
facturer’s specifications, including the perm rating © 
as established by a recognized testing laboratory 
under stated test conditions. 
Current testing methods used follow standards as © 
set up by the American Society for Testing Ma- 
terials. In general, two types of tests are used, which — 
may be simply termed as the “wet” test and the © 
“dry” test. The wet test gives higher perm values 
than the dry test; hence, it is necessary when com- 
paring ratings that they -have been obtained using — 
the same type of test. 
Caution should also be observed in comparing per- — 
meability expressed in terms other than perms; some 
data are based on “Ib per sq in.’”’ pressure rather than 
“inches of mercury.” 


Of what practical use are perm ratings? From the 
installer’s point of view, there are two important 
considerations in providing materials for moisture 
control. It has been established that, for the vapor — 
pressures encountered in the average electrically 
heated house, (1) the vapor barrier shall have a rat- 
ing of not more than 1 perm; and (2) the material 
selected and installed for weatherproofing the outside 
of the structure shall have a rating of 5 to 7 perms. — 
(These ratings are based on the “dry” test.) The 
former is a vapor barrier; the latter is not and must — 
not be. It must be capable of minimizing the amount 
of moisture entering the structure through the ex- 
terior surface by action of the wind, rain, and snow. — 
Yet it must be sufficiently permeable to moisture to — 
permit any accumulation within the structural cayvi- 
ties (whether as a result of penetration from inside 
or outside) to evaporate readily to the outside. Such 
materials may be referred to as “breathers.” A 
completely enclosed batt of insulation, for example, — 
uses a vapor barrier material on one face and a 
breather paper on the sides and back face. Sheathing 
papers and building papers used between the sheath- 
ing and siding are other examples. 

Since even individual samples of one manufac- 
turer’s product vary in permeability, it is well to 
select materials rated at 0.5 to 0.6 perm to be sure © 
that all material used will fall below the recom- 
mended 1 perm maximum. 

Better-than-l-perm performance is required of the 
vapor barrier under certain conditions, such as in 
structures where metallic external building materials 
are used. These materials are unable to “soak up” 
or hold water vapor passing through from the in- 
terior until it can be passed to the outside, hence 
condensation is more likely. It is evident that under 
such conditions every effort must be made to keep 
the passage of vapor through the interior building 
materials to an absolute minimum. However, this 
does not mean that as a result lower perm ratings 
for the exterior “breather” materials are permis- 
sible. They still must be capable of allowing the 
evaporation and expulsion of moisture entering from 
the outside. 
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NOUNCING A NEW WAY IC 


DPPER AND ALUMINUM CABLES ... THE SPARK OF QUALITY IS KAISER WIRE EXPERIENCE! 


New K/W Value Ratings are comparisons against 
industry standards commonly used to evaluate 
cable. With the standard assigned a base value of 
100%, the emblem below shows you instantly 
how much better are K/W products: 


SPECIFICATION 
OR NAME OF PRODUCT 


PERCENTAGE COMPARISON 
AGAINST RECOGNIZED 
STANDARD AT 100% 


the standard is IPCEA test 
requirements for the types of insulation and 
jacketing specified. Compared to the 100% of 
IPCEA requirements, Kaiser Grizzly® power 
cable earned a Value Rating of 270% in the full 
series of tests. 


the standard is the service- 
per-dollar figure for the least expensive cord 
(low-priced C. V.). Kaiser Master Laytex® Spec. 
920, with five times the life, has Value Rating 
of 308% —more than three times the service 
per dollar. 


the standard is a composite 
of recognized minimum specifications for eight 
important insulation characteristics. This meas- 
ures overall values. It makes no attempt to rate 
the specialized qualities of the many individual 
K/W control cable specifications. 


For detailed information on the Value Rating 
methods—with evaluations of Kaiser Wire power 
cables, portable cords, and control cables—mail 
this no-postage form. Check the Value Rating 
bulletins you would like to receive. 


tear at perforations—fold here—staple or tape—mail 


' \ | ALUMINUM 
Please give me the new bulletins showing K/W Value 
Rating data. I am interested in 


PORTABLE POWER CONTROL 
CORD CABLE CABLE 
NAME. Sc. ti nie hue ane eee 
ADDRESS 


CITY oa bi s/o anes tee eae ZONE... .STATE 


Year after year, Kaiser Wire engineers 
check the relative ozone resistance of 
leading 5K V unshielded cables in ‘‘U”’ 
bend tests—with 40,000 V. potential 
between conductor and grounded 
plate. These tests prove Kaiser Grizzly 
Power Cable lasts at least twice as long 
as the best competi- 
tor... sixteen times 


K/W GRIZZLY 
longer than the test [i same\:ia 
average. Kalzone® SPEC. 831 
Insulation used on 
Grizzly cables sur- 

VALUE 
passes I[PCEA ozone : 


resistance minimums 
by more than twenty 
times in tests. 


RATING 


_ The picture above shows an imme- 


diate value of Kaiser Laytex-Resin 
control cable—smaller diameter. The 
conduit at top, with Kaiser Laytex- 
Resin, has room for additional cir- 
cuits. A comparable fill of competing 
cable does not. Perhaps even more 
important is the rec- 
ord of Kaiser con- K/W 

trol cable’s famous [Riise 
Laytex insulation: [i iame ses 
service unmatched 
by any other insula- 
tion— thirty years of — cena 
resistance to moist- haw by 
ure, aging, and phys- Ul / 
ical damage. 


ER LAYTEX® G 
ELIMINATES 4 OUT OF 5 REPS 


A single Kaiser Master Laytex 
able cord can last as long ai 
average cords. Reason: its pat 
fibrous core and Laytex ins 
(natural rubber applied in or 
liquid form) give it a flexing-life 
twelve times as great as other pol 
constructions. This 
eliminates as much as K/V 
$23 in future tool con- Biwi 
nection labor—each [Rye 
time you connect a 
Kaiser Master Laytex 
cord. The Value 
Rating shows the 
service you receive 
per dollar you spend. 


VALU 


30 


RATI 


Products are now distinctively painted yellow a and charcoal. This styling es su the 


product is designed for industry, to by a specific need. 


BLACKHAWK INDUSTRIAL. PRODUCTS COMPANY 
BUTLER, WISCONSIN” Den 


See other side . 


our pro 


CABLE CUTTER Blackhawk’s new 
Cable Cutter is available as a knockout set attach- 
ment, CS-100, or complete set, HS-100. It will 
shear aluminum or copper cable up to 4,000,000 
C.M, in less than 60 seconds . . . including tool 
assembly. 


duct line Is no 


charcoal 


ONE-SHOT BENDERS Now 


Blackhawk offers a complete series of bender sets 
and adaptors for bending pipe up to and including 
4” — jin one shot! Each includes complete operat- 
ing instructions and carrying box. Write for new 
L-400A catalog. 


RATCHET RIG Pour Blackhawk bend- 
ers in one — that’s the new Ratchet Rig mechanical 
bender. It has a single frame which adapts to a 
whole series of shoes. Bends both rigid and thin- 
wall up to 114”, plus 2” aluminum rigid! 


“PUSHBUTTON’ PUMP Tre 
Blackhawk PA-600 “pushbutton” hydraulic pump is 
rated at 10,000 psi. Its 2-speed motor has a rapid 
approach, and will start under full load . . . with 
complete fingertip control! 


BLACKHAWK INDUSTRIAL PRODUCTS CO. 
BUTLER, WISCONSIN 


A DIVISION OF APPLIED POWER INDUSTRIES, INC. 


Litho in U.S.A. — dm , 


Philadelphia 
To provide an outlet for the power 


Giant Winch Strings Transmission Lines 


Teamwork among installing personnel and careful contro! in the use of power 


stringing equipment made possible this river crossing of a transmission line. 


| 

EAMWORK played a big part 
T° solving a highly complex con- 

struction problem faced by the 
Electric Company. 
generated at the Company’s ‘new 
Eddystone station and to insure 
adequate power to Philadelphia’s 
rapidly growing Northeast area, 


fi. the Company has built a new 22-kv 


power line across one of the na- 
tion’s most heavily traveled air and 
sea approaches, the Delaware 
River. Day and Zimmerman was 
the electrical contractor for tower 
erection and wire stringing. 

The new line is the latest link in 
the ever-increasing network of 
power lines comprising the Penn- 
sy!vania-Maryland-New Jersey In- 
erconnection. Crossing the Dela- 
ware River at Marcus Hook the 
line connects Philadelphia Electric 
Company’s Chichester substation 
with the Gloucester, N. J., substa- 
tion of Public Service Electric and 
Gas Company and the Mickleton 
substation of the Atlantic City 
Electric Company. 

Because of the complexity of the 
river crossing, Philadephia Elec- 
tric designed the river towers and 
islands on which the towers were 
constructed. Regulations covering 
river traffic required that the cable 
have a minimum clearance of 210 
ft above the ship channel. Since 
the crossing is in the path of planes 
approaching nearby Philadelphia 
International Airport, the towers 
had a limit of 350 ft. Engineers of 
both companies were finally able to 
work out a design which would 
meet the requirements imposed by 
river and air traffic. Both sets 
of regulations were satisfied. The 
final height of the towers was 348 
ft. 

Another example of teamwork in 
the project was the detailed work 
involved in the actual stringing of 
the wire. The Braden Winch 


Division of Nautec Corporation, 
provided the contractors, Day and 
Zimmerman, with a constant-load 
winch and two auxiliary winches 
which were located on the man- 
made islands supporting the tow- 
ers. Braden personnel were 
present in an advisory capacity. 
Because of the clearance and 
height limitations, only 110 ft of 
sag in the conductors was permit- 
ted. This required cooperation be- 
tween Philadelphia Electric and 
the conductor manufacturer to de- 
velop special conductors and 
ground wires for the high tensions 
involved. For reasons of reliabil- 
ity of service and ease of mainte- 
nance, each span of wire was a 
separate piece, cut to the proper 
length and the dead-ends installed 
prior to stringing. The three 


SUPPORTING TOWER for river-crossing 
of transmission line is installed on a man- 
made island in the river. 


GIANT WINCH was used by the electrical contractor to pull transmission lines, 
on towers, across the Delaware River. 
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LEVITON QUALITY talks... 


EXACT CONTROL of the cable stringing © 
Operation is provided by the power winch, 
on which the operator can switch gears — 
to advance or retract the line for exactly ~ 
an inch a mile away, if necessary. 


spans were then connected together 
with appropriate hardware, capable — 
of withstanding a load of 50 tons, — 
and pulled in as a single piece. As © 
these hardware sections had to be © 
transferred through the towers by — 
shifting hoists and pulleys, very 

close control of the cable movement 7 
was necessary. || 

During the stringing operation — 

itself, the wires were permitted to — 
come down to 150 ft above the 


“Youre right in figuring 


Leviton on this bid!... channel. Whenever a ship ap-_ 
proached, however, it was neces- © 
“Darn right! I've been very happy with Leviton on the sary to raise the wire to clear the 
last two jobs. And this may mean the third.” water by at least 200 ft. This was 
This typical wholesaler-contractor conversation at bid Sonic siecle ae a 
time is being repeated ’round the country. Leviton’s The winch is equipped with a 3- © 
line of specification grade devices have caught on. speed transmission that will allow 
Everyone is pushing Leviton because of the delivery, ioe, ke Bune ‘oe : 
the price, the completeness of line and the consistent 8,000 lbs at 140 fpm. An addi-— | 
quality. Architects and engineers have the confidence tional reverse speed is available 
to specify Leviton on their biggest projects. allowing the cable to be paid out at 
310 fpm or about 34 miles per hour. 
Quiet Switch in 15A.-120-277V.A.C. only Flow control valves in the hy- 


and 20A.-120-277V.A.C. only draulic drive system give infinitely 
HIGH CAPACITY will accommodate the 


high inductive loads of fluorescent systems, variable cable speed control in both 


or full rated capacity of tungsten filament forward and reverse from 0 to 
lamp loads. Take full load currents up to maximum speed. 


80% of the switch rating for motor control. ‘ 2 
A direct-reading cable load gage 
LEVITON QUALITY shows the operator the exact cable 
TALKS BUSINESS load at all times. An additional 
indicating hand on the gage can 
be present for any desired maxi- 
mum pull from 0 to 30,000 lbs. 
When the cable load increases to 
the present maximum, the winch 


LEVITON MANUFACTURING CO., INC., operation will automatically stop. 
BROOKLYN 22, N.Y. An oil cooling system allows the 
Chicago + Los Angeles + Montreal, Canada winch to be run continuously at 


i Z any speed or load. 
Contact American Insulated Wire Corp., . , 
Pawtucket, Rhode Island, a Leviton sub- The electrical contractor’s success 


sidiary, for a complete line of insulated in stringing the lines can be attrib- 
wire and cable products. uted directly to the winch. 
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Through outstanding engineering develop- 
ments and modern manufacturing facilities, 
ADVANCE TRANSFORMER COMPANY has 
become the world’s largest manufacturer devoted 
exclusively to the production of quality fluores- 
cent lamp ballasts. These precision built, power 
regulating instruments supply exacting amounts 
of electrical energy for the efficient operation of 
all fluorescent lamps and are aptly called “THE 
HEART OF THE LIGHTING INDUSTRY.”® 


Continuing research and constant new devel- 
opments in both engineering and manufacturing 
divisions have made possible the introduction of 
many new ballasts with exclusive patented fea- 
tures. Thus, ADVANCE provides lighting equip- 
ment manufacturers, designers, architects, en- 


ADVANCE Improved SOLID-FIL Ballasts incorporate giicers, contractors and other fluorescent Jamp. 
DRIP-FREE UNITIZED CONSTRUCTION, dissipate heat ballast users the world’s most extensive line of 
faster and offer greater safety. The new ADVANCE fluorescent lamp ballasts. When you _ use 
SOLID-FIL development provides quieter operation ADVANCE, there is a ballast for every specific 


than other solid fill materials. ‘ 
purpose, never a need to compromise, 


; 
SOUND RATED 


ADVAN - guard equipped 


ae Kool “Koil Fluorescent 


Lamp Ballasts provide up - 
to 15% more light out-~ 
put, operate 15° to 20° 
cooler, increase ballast 


life 3% to 4 times, — 


“In Canada: Advance Transformer Co. Ltd., 5780 Pare St., Montreal, Quebec. 


protected to safeguard 
against failure from ex- 
cessive temperatures, ex- 
cessive current, exces- 


__ sive voltage and end-of- 


life hazards. 


ADVANCE’ 


Ballasts utilize a special 
thermo-pliable compound 
that absorbs the vibra-. 
tion of core and coil be- 
fore it becomes sound. 


TRANSFORMER CO. 


WORLD'S LARGEST EXCLUSIVE 
< MANUFACTURER OF 
CERTIFIED) FLUORESCENT LAMP BALLASTS 
Vv 2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
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REYNOLDS 
ALUMINUM 
RIGID CONDUIT 


* Lightweight 

* Easy to Thread 

* Easy to Handle 

* Easy to Bend 

* Less Voltage Drop 
* Locally Stocked 


For complete information and names 
of Reynolds Aluminum Rigid Con- 
duit Distributors, call your Reynolds 
Sales Office, or write: Reynolds 
Metals Company, Box 2346-ET, 
Richmond 18, Virginia. 


Certified Audits Prove 
Benefits of 200-FC 
Lighting Installation 


A very tangible testimonial to 
the economic benefit of good light- 
ing is provided by three certified 
audits submitted to us by the Met- 
wood Manufacturing ‘Corporation 
of Gardena, Calif. 

Several years ago this company 
purchased an old plant and spent 
considerable money remodeling and 
modernizing it, purchasing new 
equipment and devising a machine 
layout which would promote max- 
imum shop efficiency, lessen mate- 
rials handling and improve the 
logical flow of work in progress. 

When these steps had been com- 
pleted, however, money available 
for relighting the plant was on the 
scanty side. So, since lighting was 
considered to be “a hypothetically 
desirable but intangible asset that 
couldn’t be evaluated,” the existing 
lighting system (consisting of 
standard 2-lamp 4-ft fluorescent in- 
dustrial fixtures placed function- 
ally above the various machines) 
was left “as is.” 

During the next year the volume 
of orders received by the company 
was gratifyingly increased, al- 
though it was disturbing to note 
that product rejects were high, per- 
sonnel efficiency was disappointing, 
accidents resulting in lost time were 
prevalent and employee turnover 
was sizable. Since employing and 
training new workers was time- 
consuming and costly, the manage- 


ment finally called upon a G, E. in- © 
dustrial consultant for a solution. 

Among other things, the consult- 
ant recommended installing a new 
400-amp electrical service and a 4- 
lamp slotted-reflector continuous- 
row lighting installation which 
would provide lighting intensities 
on working surfaces in the order 
of 200 footcandles. This recom- 
mendation was followed. 

Still skeptical concerning tan- 
gible benefits, however, Metwood 
officials decided upon two inde- 
pendent 20-day audits of produc- 
tion; one audit to be taken a month 
before the new lighting system was 
installed and the second audit to 


_be conducted two months later. 


Comparing these before-and-after 
audits indicated an improvement of 
16% in machine-time efficiency and 
a reduction of 26% in rejects and 
reworks, 

Ags an additional check, a third 
20-day audit was made a year later. 
This showed that machine-time 
efficiency was still up 16% from 
pre-lighting levels, rejects and re- 
works had been reduced an addi- 
tional 6%, lost-time accidents had 
dropped 52% and employee turn- 
over had decreased 58%. 

These percentages represent siz- 
able returns, for close tolerances 
are critical in this machine tool, 
die and punch-press shop area, and 
production is continuous on a 3- 
shift basis. 

As a more specific example of 
operating charges, one single mill- 
ing machine, costing $13,750, has a 
related machine-time charge of $6 


CONTINUOUS ROWS of 4-lamp slotted-reflector industrial fluorescent fixtures 


provide 200-fc lighting level to critical-seeing areas in this machine shop, Lamp 
outage at end of 2-year period was zero, although complete replacement was 
approved at that time. Ballast failures were also zero. 


106 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1961 


fiw 1 


hilver-plated copper 
errules and tangs ensure 
yood electrical contact. 


nd caps bonded to 
turdy glass-melamine tube 
revent emission of arc. 


Notched pure silver wire 
lelement ensures greater 
reliability. 


Solder ball forces the 
element to melt before 
excessive temperatures 
are reached. 


SSG SRE 


CLF’ ruse: 


With CLF fuses pure silver 
elements melt at a value 
considerably lower than | 
maximum short-circuit level. — 


CONVENTIONAL: 


With conventional fuses, 
short-circuit currents are 
allowed to build up with 
explosive consequences. 


Cutaways of General Electric CLF fuse and conventional fuse illustrate superior 
quality, reliability, and protection found in G.E.’s Class J current limiting fuse. 


PERFORMANCE you can see = 


The performance of the fuse protecting your elec- 
trical equipment can mean the difference between a 
severe short-circuit explosion at the fusing point, 
or reliable current limiting protection. 

The moment a short-circuit starts a current surge 
build-up in your power distribution system, Gen- 
eral Electric’s new CLF fuse begins its work. Pure 
silver elements of the CLF fuse melt at a value 
considerably below the maximum short-circuit cur- 
rent available to enter the fuse box. 

Small, momentary current surges which don’t 
actually melt a fuse don’t weaken the CLF fuse’s 
characteristics...CLF fuses end nuisance blowing 
forever. 

You know you can always rely on the quality, 
protection and reliable performance of General 
Electric CLF fuses. 


*CLF is the trademark of the General Electric Co. for high interrupting 
capacity fuse which meets new NEMA standards FU 1-1959. 


Elements in many con- 
ventional fuses, how- 
ever, may allow the 
short-circuit level to 
build to a damaging 
explosion point. With 
today’s costly equip- 
ment, conventional fus- 
ing is a risk you can’t 
afford. Specify CLF 
fuses for quality, reli- 
ability ... specify per- 
formance you can see! 
For further informa- 
tion, write Section 
618-02, General 
Electric Co., Schenec- 
tady 5, N. Y. 


40,000 amp current surge touches off 
powerful explosion in conventional fuses. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


CABLES COULDN'T BE 
EASIER TO INSTALL... 


Start with rugged system supports, wall-mounted or suspended from 
the ceiling in minutes. Then join lightweight system components 
quickly with just a coupler plate and two steel pins. Add sections, 
change direction, elevation, or width as required—Cope Wireway makes 
the toughest jobs easy. To pull the cables? Just lay them in the trough. 
One section of 24” Wireway supports as many cables as fourteen 
lengths of 4” conduit—ample capacity to handle the heaviest distribu- 
tion loads. 


Easy to work with, easy to get at, Cope Wireway makes every installa- 
tion simpler, faster. Ask a Cope man about the complete line of Cope 
cable supporting systems—or write direct for detailed data. SOLD 
ONLY THROUGH AUTHORIZED ELECTRICAL WHOLESALERS. 
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Cc O yest = DIVISION ROME CABLE CORPORATION 
Collegeville, Pennsylvania Dept. G 


A CHOICE OF WIRE AND CABLE SUPPORTING SYSTEMS 


PROVISION OF 200 FOOTCANDLES on 
critical-tolerance working planes resulted 
in improving machine-time efficiency 
16%, reducing rejects by 32%, reduc- 
ing lost-time accidents 52% and cutting 
personnel turn-over by 58%. Complete 
cost of operating lighting system, includ- 
ing power, taxes, depreciation, mainte- 
nance and relamping, is 54 cents an hour, 


per hours; i.e., $48 per 8-hour shift 
or $144 per day. With one operator, 
the related labor cost is approxi- 
mately $60 a day and gross earnings 
for the manned machine, prior to 
relighting, was slightly over $84 
a day. By comparison, the new sery- 
ice entrance, wiring and lighting 
system cost a little more than $10,- 
000, while the cost of operating the 
system (including power, taxes, 
depreciation, washing the fixtures 
every 12 months and group-relamp- 
ing every two years) is estimated 
at 54 cents per hour, And, in- 
cidentally, both lamp and ballast 
mortality during the first 2-year 
period was zero. 

From a skeptical beginning, the 
management now endorses good 
lighting enthusiastically and, ac- 
cording to Metwood’s secretary- 
treasurer R. J. Schoen, “We are 
now convinced that good lighting 
is as much a production tool as any 
piece of equipment we own. In fact, 
it contributes more to over-all re- 
duction of operating costs than any 
other expenditure we have made. 
On the basis of our shop experience, 
we have since extended these 200- 
fe lighting levels to our offices, and 
results there have been equally ef- 
fective. In considering total ex- 
penditures for the improvement, we 
related lighting charges to cost of 
operational equipment, direct oper- 
ating costs to total payroll, and 
over-all efficiencies to product out- 
put and personnel turnover. In each 
instance we concluded that the re- 
lighting program had justified it- 
self many times over, and we wel- 
come this privilege to endorse good 
illumination.” 

Such a testimonial proves that 
good lighting pays off. 
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RACO HELPS YOU... 
do a better job...save time and money 


OLD WAY 


Raco masonry boxes have a ‘‘sheer’’ rectangular design saving eliminating re-tapping and reducing ‘‘mudding around”’. 


installation time—no ears to cut around. Available in 2, 3, or 4 gang boxes; 24" or 34%” depths with 
Raco boxes are deep—conduit-fits-the voids of the block VY" or 34" knockouts. Whatever the job, Raco has a time-saving 
perfectly. Device holes are on the inside of Raco boxes — masonry box to fit the need. 


RACO MASONRY Thru-the-wall Boxes 


Raco masonry Srithewall boxes replace two Boueet one fitting time to install. Available in three sizes—for use with 4”, 6” or 
and two plaster covers—you save money, material and labor. 8” cement blocks. You save time and money, do a better job, 
Square cornered Raco boxes require less ‘“‘mudding”’ and less with Raco masonry through-the-wall boxes. 


Send for the Raco pieeran' box brochure a cache 


ee ne alla Ra Ne eli lh ARE ea et Ail tn : 
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Heavy-duty 
: extensions... 


Cornish, 
of course 


In the shop or in the field—count on Cornish to furnish everything you need im 
heavy-duty extensions. You'll find Cornish heavy-duty cords with ratings to 600 
volts, 10 amperes...lengths to 100 feet...molded-on connectors. Twistlock connec- 
tors give fast, safe, positive connection—cant be disconnected by accident. <@® Need 
extra field outlets? Use Cornish “Y” and “W” junctions. Field lighting? String it in 
a flash with Cornish Lite-Line <> Remember Cornish, too, for the only really com- 
plete lines of electronic wires, flexible cords and thermostat wires. @ For plug-in 
power—anywhere—call Cornish. Distributors are everywhere—coast <== 


| to coast. Cornish Wire Co, 50 Church Street, New York 7, New York 


os 
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hop Efficiency Backed By Modern Equipment 


clean, efficient repair shop is to 

be found in Oakland, Calif., 
where Benkiser Electric Motors is 
located. This favorable impression 
is obtained promptly upon entering 
the shipping dock, for there one 
sees a modern — service-entrance 
panelboard; an overhead bank of 
dry-type transformers for convert- 
ing incoming utility 115/230-volt 
power to 440-volt service required 
for ac test purposes and for oper- 
ating an electric baking oven; and 
a motor-generator assembly that 
can connect two generators either 
in series or parallel to supply 115 
or 230 volts, de, for testing a con- 
siderable amount of marine equip- 
ment serviced in this shop. 

Adjacent to the service entrance, 
a dynamometer is available to 
check all nameplate data of motors 
under actual full-load and over- 
load conditions prior to placement 
of guarantees on units and their re- 
turn to customers. At this stand, 
motors rated 3 hp or less, ac or de, 
single or 3 phase may be meas- 
ured for speed, torque, amps and 
volts. Linkage between motor being 
tested and dynamometer is estab- 
lished through a universal joint 
connection chuck, 

The electric oven referred to 
above is a 25-kw, 440-volt, 3- 
phase unit capable of maintaining 
temperatures up to 600 degrees F. 
Such temperatures are controlled 
by thermostat and clock mecha- 


ie UNUSUALLY well-equipped, 


ELECTRIC OVEN with rating of 25 kw at 440 volts has 
heavily insulated bi-parting doors, horizontally mounted radi- 
ant strip heating units, curtain walls and exhaust system to 
direct hot air first down then up through components. 


nisms for desired baking periods. 
As noted in an accompanying 
photo, radiant strips are bolted to 
interior side panels, while side cur- 
tain walls are also provided to di- 
rect hot air downward, after which 
it circulates upward past equip- 
ment being baked, and then out 
through an overhead motorized ex- 
haust port. 

In the same picture, in the right 
background, a technician may be 
noticed lowering a newly wound 
stator into a dip tank, using a jib 


POWER CENTER in modern shop includes 
incoming utility service entrance, elevated 
bank of dry transformers for stepping 
initial current to 440 volts for bake oven 
and testing purposes. Generators can be 
connected in series or parallel. 


ohh KANE 


boom and rolling hoist unit for this 
purpose. This materials-handling 
medium typifies similar shop-wide 
lifting facilities, for the shop in its 
entirety is served by seven hoist 
rigs, the largest being a 5-ton 
bridge crane spanning the main 
receiving and shipping bay. 

Still another indication of modern 
equipment in this shop is the ma- 
chine section, where a lathe can 
handle assemblies up to 34 in. in 
diameter and 9 ft in length, and 
where metal spraying can build up 


DYNAMOMETER test stand checks oper- 
ating characteristics of all motors sized 
3 hp or less designed for either ac or dc 
single or 3-phase. Here shopowner Henry 
Benkiser (right) gives nod of approval to 
operator Ken DeHaven. 


LATHE with 9-ft reach and 34-in. permissible span is used in 
this instance to support damaged shaft while worn spots are 
built up by metalizing. After metal is built up above desired 
thickness, shaft will be turned down to precise diameter. 
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ON TE nM 8 


WHY ANOTHER NEW BUILDING 


TOUCH-A-MATIC 


TPERUCTIOm GWOT AN ACCOUNT 


STRATFORD HOUSE, CHICAGO, ILL. 
ARCHITECTS: SOLOMON, CORDWELL & ASSOC. INC., CHICAGO 
CONSULTING ENGINEER: WM. GOODMAN, CHICAGO 

ELECTRICAL CONTRACTOR: SUMMIT ELEC. CONSTR. CO., CHICAGO 


Because the EAGLE TOUCH-A-MATIC QUIET 
SWITCH adds grace and charm to any room— 
low decibel hush to any office. Because the 
TOUCH-A-MATIC wires easily, swiftly .. . it's 
the only switch with both screw and E-Z WIRE® 
Pressure terminals. Meets Fed. Specs. UNDER- 
WRITERS’ LISTED. Competitively priced. 
Specify EAGLE TOUCH-A-MATIC QUIET 
SWITCHES for your next job. 


SOLD THRU WHOLESALERS ONLY 


EAGLE ELECTRIC MFG. CO., INC. 


NEW YORK 


LONG ISLAND CITY |, 
“PERFECTION IS NOT AN ACCIDENT" 


worn surfaces and shafts, thereby 
restoring years of useful life and 
eliminating costly replacement of 
components. In this salvage opera- 
tion, a worn or scored shaft is first 
undercut, then roughed to provide 
a firm bonding surface for metal 
spray which is built up above the 
desired finished diameter. This 
built-up shaft is then machined 
down to precise dimensions. This 
restoration technique has numer- 
ous applications, inasmuch as 
spray guns can project metalized 
aluminum, babbitt, brass, bronze, 
copper, iron, lead, monel, nickel, 
steel and stainless steel, tin, zinc 
or special alloys. 


Barber-Chair Pedestal 
Workbench is 
Completely Adjustable 


The pedestal of a discarded 
barber chair plays a frequent and 
practical role in the shop of Lind- 
strom, Inc., San Francisco, because 
raising, lowering and rotating fea- 
tures of this assembly make it 
ideal as the base for a fully adjust- 
able . workbench. Work surface 
consists of a 3-ft disc of 3-in. steel 
plate welded to a pedestal collar. 
And, should it be desirable to cover 
this deck with an insulated or slip- 
proof material, either leather belt- 
ing or rubber sheeting may be 
utilized for this purpose. Since 
height of table is readily adjust- 
able by manually applied pumping 
action and may be rotated freely, 
then locked securely in any desired, 
fixed position, this ‘discarded’ 


item has obtained a prolonged span 
of useful service. 


STURDY STEEL TABLETOP supported by 
old barber-chair pedestal makes practi- 
cal workbench, since height is readily 
adjustable by hand-lever pump action, 
and surface may be rotated or locked in 
fixed position as desired. 
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Simpler Installations with 
MULTIPLE METERING PANELS 


*Underwriters’ Laboratories 
Approved 


Easy as hanging a 
picture — and it’s stocked 
by your Square D 
distributor 


Pian your own arrangement « Wall space 
for the grouping and service of meters is often 
limited. Locations of service and load conduits 
vary. With E-Z STACK you have freedom of 
arrangement. 


Simple installation ¢ E-Z STACK devices in- 
clude full size template and wall mounting 
hanger brackets. Templates, attached to wall, 
accurately position hanger brackets for each 
device. Brackets on wall interlock with clips 
on back of device. 


One-man assembly ¢ Unit assemblies per- 
mit easier handling of all components. Wall 
brackets support each unit in its proper place 
while entire installation is being inter-con- 
nected and secured. 


Availability « E-Z STACK devices can be or- 
dered from Square D Distributors as they are 
needed. Individually cartoned, the final de- 
cisions on meter arrangement and size of the 
circuit breaker disconnect for each apartment 
can be made at the Distributor’s counter. 


ALSO AVAILABLE IN 
RAINTIGHT ENCLOSURE 


Write for literature —Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE 


D 


COMPANY 


wherever electricity is distributed and controlled 
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Rugged Design... 
Easy-to-Handle Balance 


HEAVY-DUTY 


PIPE 
CUTTERS 


give faster, 
straighter 
cuts 


Five Sizes 


for %’’ to 6” Pick up a RIfelIp Heavy- 


Duty Pipe Cutter, and you'll 
instantly know why it makes 
pipe and conduit cutting far 
easier. Perfectly balanced . .. 
gives you a feel of confidence 
no other cutter can match. See 
the extra-long shank that pro- 
tects handle threads... assures 
easy pressure application. Feel 
the large, smooth handle that 
gives youacomfortable, power- 
ful grip. Try it, and you'll find 
a built-in cushion to keep the 
cutter wheel ‘‘on track’’ through 
hard or uneven spots. Rugged 
frame, guaranteed not to break 
or warp, stays straight for 
clean cuts every time. 


You'll Want a RIGSID 4-Wheel 
Pipe Cutter for Work in Tight Places! 


Call your Distributor today. For your convenience, he maintains a 
complete stock of FRIT30I> Work-Saver Pipe Tools and Parts! 


a 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Glass Banding 
Armatures With 
Turn-Around Knuckles 


Application of high-tensile glass 
banding tape to traction armatures 
with turn-around knuckles (such as 
the G.E. No. 752 and West No. 370) 
requires special consideration par- 
ticularly when banding the pinion 
end. Not only is total amount of 
banding tape important, but atten- 
tion must be directed to proper 
amount and build-up of tape at the 
right points or areas. 

Because all armature coils can 
(and do) reach elevated tempera- 
tures in service, restraint of a hot 
coil must be considered. Slot wedges 
hold the coil well in the core. The 
band must hold coil sections extend- 
ing beyond the core. The greater 
the distance away from the core 
and the hotter the operating tem- 
perature, the more important it is 
that an adequate amount of glass 
banding tape be placed all the way 
out on the coil—to and including 
the top of the turn-around. If the 
band is permitted to feather out to 
a thin cross-section, or if full thick- 
ness is not applied at the point of 
coil turn-around, armature coils are 
apt to raise or “blossom” during 
motor operation. Under these con- 
ditions they may hit the field coils 
and “tear up” the motor. 

To do a good banding job, the 
high-tensile glass fibers of the tape 
must be allowed to nest themselves 
with respect to each other and 
should not be artificially held by 
cross members, according to engi- 
neers of the industrial tape divi- 
sion, Chicago Printed String Co., 
manufacturers of Res-i-glas band- 
ing tape. 
difficult to wind layers of glass 
banding tape (non-woven parallel 
glass fibers bonded with resin) 
upon themselves without some slip- 
ping out under layers, CPS engi- 
neers recommend a number of edge- 


Edge restraints Glass tape 


band 


Coil support 


EDGE WELT restraints assure full thick- 
ness of glass banding tape at edges of 
armature band, particularly at coil 
knuckle. Welt is plain or impregnated 
glass cloth wrapped around a glass or 
asbestos cord. 
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Recognizing that it is ~ 


restraint techniques. Among them 
are the following: 

Welting —This method involves 
the use of “welts” composed of 
either an impregnated or plain glass 
cloth 24 in. wide (or wider) 
wrapped around a glass or asbestos 
cord about zs in. or 4 in. diameter. 
This welting is then placed on the 
coils (see illustration) or on the 
first layer of banding tape. As 
banding continues, additional lay- 
ers of tape are payed against the 
welt. During cure (baking), this 
welt will remain in place on the 
hot-banded piece and will slide out 
about 4 in. on the cold-banded unit. 

Steel Ring—When several arma- 
tures of the same size are to be 
banded, a steel ring with a screw- 
type take-up or tightening device 
can be clamped on the far end of 
the coils. During the banding op- 
eration, this ring should be retight- 
ened from time to time as the band- 
ing tends to seat the coils a little 
more. This ring must be left on 
during the cure cycle. 

Glass Tape Strips — In this 
method short 6-in. strips of glass 
’ banding tape are laid parallel to the 
shaft at 4-in. to 5-in. intervals on 
the first layer of the armature band. 
These strips extend out about 3 in. 
past the tape band toward the pin- 
ion end. Banding is then continued 
as close to the coil knuckle as pos- 
sible. Just before the last layer of 
the band is applied, the free ends 
of these cross tapes are pulled back 
over the band toward the commu- 
tator. They are firmly anchored by 
the last layer of the band. While 
this technique may not produce as 
sharp and neat a looking job as the 
others mentioned, experience has 
shown it to be effective. e 


VERGE WHITTEN, shop foreman for At- 
las Electric & Engineering Co., San Fran- 
cisco, has his office conveniently located 
in the center of the motor-repair depart- 
ment, thereby permitting personal shop 
supervision, paper work, reference to filed 
data and phone conversations with sup- 
pliers and customers from one central lo- 
cation. 


TRE MOGE 
RLY RIA, 


Genuine 


At Your Supply House! 
The Ridge Tool Company, Elyria, Ohio, U.S.A. 
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Registered 
Luminaire 
Manufacturers 


Abolite 
Appleton 
Benjamin 
Curtis-Allbrite 
Electro 
Keystone 
Miller 

Multi 
Overbagh & Ayres 
Quadrangle 
Smoot-Holman 
Spero 

Steber 
Sunbeam 
Sylvania 
Westinghouse 
Wheeler 
Work-O-Lite 


THIS NEW RLM LABEL 
ON AN INDUSTRIAL 
LUMINAIRE 1S YOUR 
TRIPLE CERTIFICATE 
OF QUALITY. 


Strict compliance with basic RLM Standard Specifications — 
for materials, construction and lighting performance — 
is certified three times: 


e Certified by RLM Standards Institute, Inc. 


e Certified by the manufacturer whose name is on the label, 


e Certified through independent inspection and testing by 
Electrical Testing Laboratories, Inc. 


Look for this new RLM label on industrial luminaires. 
There is no similar certificate of quality in the entire lighting 
equipment industry. 


RLM STANDARDS INSTITUTE, INC. 


For your complimentary copy of the new 1961 edition of 
RLM Standard Specifications, write: 

RLM STANDARDS INSTITUTE, INC. 

P.O, Box 754, Meriden, Conn. 


ECONOMICAL ON-SITE 1 
ELECTRIC GENERATION | 


[FROM PAGE 68] — 


is available, the same steam is — 
available for heating the building 
or stored hot water. 

Solution “B” is basically the 
same equipment as described in 
“A” except that 60-cycle power is 
generated for lighting as well as 
power. This option fails to take 
maximum advantage of the gas 
turbine generator or the compact 
school. 

From extensive study, it was 
found that solutions “A” and “B” 
are so close in operating costs that 
the selection of “A” over “B” 
would primarily be based on a de- 
sire to obtain a higher quality of 
lighting and the other advantages 
enumerated. The first cost of “A,” 
however, will be less than “B.” On 
this basis we find that we can 
have the higher quality lighting 
with a substantial saving in first 
cost, and economics dictates the 
selection of system “A” over “B.” 

Accompanying illustrations also 
show the basic operating system 
for a large shopping center which 
uses a gas-turbine powered elec- 
tromechanical plant. The system 
was designed by Maury Hughes of 
Leo L. Landauer and Associates, 
Engineers, Little Rock, Ark. Here, 
as in the previous case of the 
school, both electric power for 
lighting and absorption chilling for 
air conditioning are obtained from 
the single power plant. 


CONTRACTORS attending the Upper 
Midwest 24th Annual Electrical Confer- 
ence in Minneapolis included (I to r) Al- 
bert J. Stadther, Sauk Centre Electric, 
Sauk Centre, Minn.; Ted Wilson, Wilson 
Electric Co., Mora, Minn.; and Le Roy 
Hauer, Hauer Bros, Electric, Little Falls, 
Minn. 
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Which Okonite cable 


will give you the greatest circuit security? 


Your Okonite cable consultant can answer that 
question. After he has studied your particular ap- 
plication, he’ll be able to recommend the right 
| cable construction for you—one that will give you 
long-lasting, trouble-free service. His recommen- 
dations will not be limited by a bias in favor of 
any particular type of cable, since only Okonite 
furnishes cable with all types of insulations. 
The photo above is proof of the diversity of the 
Okonite product. It shows just a few of the many 
different types of cables produced by Okonite to 
meet the ever-changing needs of the electrical 
industry. Some of these cables were tailor-made 
to solve unusual and, perhaps, never-to-be-dupli- 


cated problems. Others are so versatile that they 
can be adapted to many different situations with 
no change in basic design. But despite their dif- 
ferences, these cables all have one thing in com- 
mon— they’re the result of Okonite Cable’bility 
.. . 80 years of experience in providing all types 
of insulations and coverings. 

So, the next time you need help on a cable prob- 
lem, consult Okonite. You can obtain technical 
assistance on any problem, large or small, by 
calling your nearby sales office or by writing: 
The Okonite Company, Subsidiary of Kennecott 
Copper Corporation, Passaic, N.J. 


where there’s electrical power... there’s OKONITE CAB LE 
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FEATURING EXCLUSIVE DOUBLE- 
WISHBONE FINNED HEATING UNIT 


Double-wishbone finned heating 
elements give maximum heating 
surface exposure... results in faster 
convection heat. 


“BLEND-IN’' ACCESSORIES 


Inside and outside corners, thermo- 
stat section, wall section, all designed 
to blend with lines and color of 
baseboard units. 
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FASCO BASEBOARD HEAI 


Combines high-efficiency, progressive stylins 
in a versatile, “EASY-TO-INSTALL” uni 


Fasco electric baseboard heat is the advanced way to heat today’s homes 
It offers you and your customers a windfall of values that can’t be exceede 
anywhere in the building industry. Contractors and builders are naturall 
interested in heat units that can be installed quickly and which do nec 
require costly callbacks... units that are styled to please, give dependabl 
heat, and carry the solid, backed-up guarantee of the manufacturer— Fasc 
offers these things and more. 


Fasco baseboard heat features unique double-wishbone heating element fc 
high efficiency. Varying wattages and baseboard lengths provide versatil 
multiples for room by room heating. Users like the slim styling, the clear 
uniform, draft-free heat. Front panel is easily removed for 

installation and cleaning. 


So, before you buy, make the value check on available 


electric heat. You’ll find Fasco has the value extras... @asco 
for you and your customer. ELECTRIC a 
HEAT 


INDUSTRIES, INC., Rochester, N. ¥ 


Fasco manufactures a full line of quality fans, ventilators, range hoods, electric hea 
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FOR MORE INFORMATION @G 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


@ USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item nomb 
of products on which more information 


desired. 


@ CATALOGS, BULLETINS AND ENGINEE 
ING DATA: 
Use second line of boxes. Insert item numb: 


of literature desired. 


@ ADVERTISEMENTS: 


Use third line of boxes. Insert page numb 
of advertisements on which additional inf 
mation is desired. Where more than one ¢ 
vertisement appears on the page, include’ 


manufacturer's initials. 


IMPORTANT... 


@ PLEASE PRINT LEGIBLY 


@ USE BLACK OR DARK BLUE INK 


@ DO NOT USE PENCIL OR RUBBER STA 


NOW 
is the time to put 


ELECTRICAL 
CONSTRUCTION 
and MAINTENANCE 


to work for you! 


Mail the attached card 
TODAY . 


Motor Starter (1) 


A combination magnetic motor 
starter utilizes a double-door, dead- 
front construction designed to dis- 
courage unauthorized entry which 
could bring about injuries to per- 
sonnel and damage to plant equip- 
ment. Starter also meets latest 
JIC and automotive requirements. 
The dead-front panel covering the 
circuit breaker or disconnect may 
be opened with the circuit breaker 
or disconnect in the “off” position 
by loosening the captive screw on 
the dead-front cover. With the 
breaker or disconnect in the “on” 
position, it is necessary to operate 
another defeater mechanism in the 
switch handle before the dead-front 
panel may be opened. Starter con- 
sists of a 100 Line magnetic starter, 
‘control transformers and_ branch- 
circuit protective device. It is 
available in a NEMA Type 12 en- 
closure, sizes 1 and 2. Same enclo- 
sure and switch handle are used 


connect switch form. 
General Electric Company, Sche- 
nectady 5, N.Y. 


Paging System (2) 


The redesigned Lokator is de- 
signed for paging key personnel in 
offices, banks, stores, factories, 
schools, etc. Each person fre- 
quently paged is assigned a one-, 
two- or three-digit code number. 
Through a network of signals, the 
Lokator can feed, automatically 
or manually, sequences of selected 
code impulses. In turn, these im- 
pulses cause signals to sound, at 120 
beats-per-minute. Since paging 
is coded, privacy is assured. The 
‘selector unit is generally installed 
at the telephone switchboard. By 
means of a bracket, Lokators can 
be swivel-mounted on any flat sur- 


& 
be 


with either circuit breaker or dis— 


Product News 


face or wall. The 20-, 40- or 80- 
call units operate on either 24-volt 
or 120-volt power. By inverting 
a jumper plate, power units can be 
converted from 24 to 120 volts. 


Edwards Company., Norwalk, 
Conn. 
Hunting Cable (3) 


A new electric metal-sheathed 
defrosting element for clearing 
snow and ice from _ residential 
asphalt or concrete drives, walks 
and steps, has been announced. 
The heating cable, named Chroma- 
lox Thermwire “Snow-Bar,’ will 
withstand the 300°F temperatures 
present when installed in hot-pack 
asphalt. It can also be placed on 
present hard surfaces or gravel and 
covered with a layer of permanent 
surfacing material. Cable is avail- 
able in 24-ft, 400-watt lengths and 
40-ft, 675-watt lengths, both oper- 
ating on 240 volts. These are 
formed into 36 in. diameter coils 
that can be shaped to almost any 
heat pattern desired, or preformed 
into 10-ft by 18-in. or 6-ft by 18-in. 
sections. Each has 10-ft leads for 
electrical connection. 

Edwin L. Wiegand Company, 
7500 Thomas Blvd., Pittsburgh 8, 
Pa. 


Lighting Fixture (4) 


A new unit with refractor-lens 
sides has been added to the Versa- 
teer line of commercial fluorescent 
lighting fixtures. The side panels 
are clear polystyrene plastic and 
are .43 in. thick. Linear refractors 
are extruded on inside leaving 
smooth outer surface. The unit is 
designed to meet the high lighting 
standards required for classrooms, 
offices and other similar installa- 
tions. Standard units are available 
with 35° by 25° or 45° by 45° louv- 
ers in either 2- or 4-lamp construc- 
tion. 

Benjamin Division, Thomas In- 
dustries Inc., 207 E. Broadway, 
Louisville, Ky. 


Floodlights (5) 


Model Q-500 “Quartzlite”’ flood- 
light features a 500-watt lamp 4! 
in. long in a compact cast alumi- 
num housing. It provides beam 
control in plane perpendicular to 
lamp axis and features external 
wire chamber and enclosed fuse 
box. Versatile yoke permits mount- 
ing on wall, crossarm, pipe, pole or 
conduit. It is ideal for sports light- 
ing, signs, golf driving ranges, 
airport and road lighting as well as 
for many special applications. 

Spero Electric Corp., 20500 St. 
Clair Ave., Cleveland 17, Ohio 


Splice Cap (6) 


A new steel splice cap, called the 
2008S, features fluted design. 
Eight flutes are spaced equal 
distance apart around the barrel 
of the splice cap. These flutes 
strengthen the cap and help to posi- 
tion it in the crimping tool when 
the 2008S is crimped, wires are 
flattened and formed lengthwise 
for wire-to-wire contact. The 2008S 
caps are listed as “pressure-type 
wire connectors” and ‘“fixture-type 
splicing connectors” for two No. 18 
through 4 No. 12’s. Insulators are 
UL and CSA listed for 600 volts on 
building wire and 1000 volts in fix- 
tures, in applications up to 105°C. 


Buchanan Electrical Products 
Corp., Hillside, N. J. 
Ballast (7) 


A new two-lamp slimline ballast 
is designed to operate two 96-T12 
430 ma lamps at rated lumen out- 
put. Core construction and clamp- 
ing, together with controlled im- 
pregnation, help to insure a low 
noise level. Incorporated in the 
ballast is the upside-down design. 

Sola Electric Co., 1717 Busse 
Road, Elk Grove Village, Ill. 
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PAT. PEND, 


Biplex is the name for 
this handsome new 
duplex receptacle that 
adds a touch of ele- 
gance to your projects 
—at budget prices! 
This grounded duplex 
matches the 2-wire 
Sierra Triplex and fits 
the same plates. 
Biplex is UL approved 
and meets all codes 
and standards. 


SIERRA ELECTRIC 


CORPORATION 

15100 SOUTH FIGUEROA STREET 

BOX 85, GARDENA, CALIFORNIA 
Write for more information and catalog 
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Potential Device =—=«_—- (8) 


A new potential device for moni- 
toring voltages in the 23- to 161-kv 
ranges has been introduced. It is 
a high-voltage, oil-immersed re- 
sistor providing up to 3.6 ma as a 
direct function of line-to-ground 
voltage. With suitable accessories, 
the potential device can: sense 
voltage for automatic switching; 
detect grounds; indicate voltages 
through indicating lamps or meter 
instruments; supply potential for 
certain relays; and charge batter- 
ies. The potential device is mounted 
upright like a station-type arrestor 
or inverted, and can serve as a bus 


support. It is available for out- 
door service on 23-1-1, 34.5-1-1, 
46-1-1, 69-1-1, 115-1-1, 188-1-1, 


and 161-kv systems and for indoor 

service on 23- and 34.5-kv systems. 
S&C Electric Co., 4435 North 

Ravenswood, Chicago 40, Jil. 


Connectors and Couplings (9) 


A completely new line of con- 
crete-tight set screw thinwall con- 
nectors and couplings for thinwall 
conduit. Fittings are made of 
heavy, one-piece steel and are elec- 
troplated to resist rust and cor- 
rosion. The interior of connectors 
features smooth conduit stop col- 
lars over which wires may be pulled 
easily. The edges of connectors 
are chamfered, and they have 
heavy duty “tiger-grip” locknuts. 
They are available in 4, ? and 1 in. 
sizes. Bulletin TWT-161-1 is avail- 
able. 

Appleton Electric Company, 1701 
Wellington Ave., Chicago 13, III. 


(10) 


A testing kit, which includes a 
new snap-around instrument that 
measures voltage, amperage and 
resistance, is called Amprobe 
Junior Testmaster. 


Testing Kit 


Instrument 


can be used in estimating, and fol 
the installation, trouble shooting, 
production, engineering and main 
tenance of electrical equipment 
and appliances of all types. Com- 
pletely insulated, the Amprobe is 
pocket-sized for one-hand opera 
tions, measuring 4? in. high. The 
kit consists of the instrument, an 
ohmmeter battery attachment, two 
safety-type leads, the Amprobe 
Energizer and a cowhide leather 
carrying case. Catalog Sheet AAD-1 
is available. : 

Pyramid Instrument Corp., Lyn- 
brook, N. Y. 


(11) 


- 
A new service mast support with 
sideways adjustability has been 
announced. Hanger mounts on 
building with a special wood screw, 
and is called ‘“Adjusto-clamp.” 
Sideways adjustability permits” 
straightening mast after inealiaa 
tion and aligning mast with meter 
socket. Catalog No. 7544 is for 
2-in. pipe and 7545 for 22 in. pipe. 
Porcelain Products Co., Carey, 
Ohio. : 


Support 


(12) 


A new design Varidrive explos- 
ion-proof motor, Type VA-EV, in 
ratings of 4, 4, 4, # and 1 hp has 
been announced. It offers variable 
speeds in ratios up to 10:1 for 
applications in which explosive at- 
mospheres of fumes or dust are 
encountered. It is UL listed for 
service in locations of Class I, 
Group D, which are characterized 
by the presence of highly inflam- 
mable gases and volatile liquids, 
and Class II, Groups E, F, and G, 
which are rendered hazardous by 
combustible dusts. The Varidrive 
can be mounted in a variety of 
positions — upright, horizontal, 
shaft-up, shaft-down—on walls, 
ceilings, or available surfaces in or 
on machines. 

U.S. Electrical Motors, 


Motor 


Inc., 


P. O. Box 2058, Terminal Annez, 
Los Angeles 54, Calif. 
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BullDog Duplex Pushmatic— 


This symbol stands 
for circuit breaker 


Still the 
leader in 
residential safety 
and convenience! 


B This symbol stands 
for QUALITY 


The leader in safety . - BullDog’s 
Duplex Pushmatic® circuit breaker pro- 
vides two protective systems in each cir- 
cuit. A thermal control teams up with a 
magnetic coil to assure maximum protec- 
tion under any residential operating condi- 
tion and to avoid nuisance tripping. Bolted 
bus-bar connection assures tight, positive 
contact that prevents overheating. This 
maximum electrical safety is your best 
protection against costly trouble calls! 


The leader in convenience . . . the 
Duplex Pushmatic puts two general-pur- 
pose circuits, 15 or 20 amps, in the panel 
space of one—provides maximum circuit 
flexibility with smaller, less expensive 
; panels. And the Duplex is the only breaker 
. with exclusive pushbutton convenience. 
Also, a tripped breaker can be identified 
instantly by sight or touch, resets with a 
push of the finger. For complete details on 
Pushmatic breakers and panels, write for 
—) your ‘“‘Pushmatic Pocket Guide’”’—it’s free! 


parate 

mete coil j 

tects each \ 

cuit of the E 
, 
- 


plex—trips 
tantly in the 
ent of a_ 
ort circuit. 


BullDog Electric Products Division, 1-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 


* diel 
——— 


... and for 


NEARBY 
SERVICE... 


fee Black & Decker 


tools. Black & Decker 
maintains 50 factory service 
! branches plus authorized serv- 
ice stations to give your B&D 
| tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 


time. 
r Only factory parts and fac- 
tory-approved methods are 


used. Fast service and reason- 
able cost, always. 


SWIFTY SERVICE says 
be sure to ask about: 
FREE TOOL INSPECTION 


no cost, 


nm) no obligation. 


STANDARD B&D 
GUARANTEE after 
completion of all 
recommended 
repair work. 


You’ll find the loca- 
tion of the nearest 
B&D repair facility 
HS in the Yellow Pages under ‘“‘Tools- 
Electric,’’ or write for address to: 
THE Buack & DECKER MF. Co., 
Dept. 1206-S, Towson 4, Md. 


(13) 


A new exclusive plastic com- 
pound called ‘“Aro-Gard” is now 
used on all concrete -rings for 
permanent protection of the tapped 
holes. Compound is hard enough 
to keep concrete from entering the 
tapped holes, yet soft enough to 
allow screw to penetrate the pro- 
tective film with ease. It also pre- 
vents concrete from sticking to the 
ear-lug. The presence of “Aro- 
Gard” is identified by its bright 
green color. 

Arrow Conduit & Fittings Corp. 
108-20 180th St. Jamaica 33, N. Y. 


Protective Compound 


Control (14) 


A new automatic set-back con- 
trol system for use in motels, 
schools, churches. and residences, 
lowers or raises temperature of un- 
occupied rooms by remote control. 
Flick a switch at the central con- 
trol panel, and the thermostat in a 
room drops to “low” or goes up to 
‘normal.’ The occupant, however, 
in the room can still adjust the 
temperature at any time. Unit is 
specially designed to operate with 
all Emerson electric heating units. 

Emerson Electric Manufacturing 
Co., 8100 Florissant, St. Louis 36, 
Mo. 


Switches (15) 


NEMA 12 panel enclosures for 
mounting the new externally oper- 
ated disconnect switches are now 
available. A front mounting dis- 
connect means provides a safety 
device for control enclosures. 
When installed in the enclosure, 


¢-] isa 
+ a 
are. 


tight enclosures are formed from 
12 or 14 gauge steel with welded 
seams and gasketed door. Bos 
sizes run from 20 by 20 in. up te 
60 by 37 in. in varying depths. 


Hoffman Engineering Corp, 
Anoka, Minn. : 
Puller (16) 


The Hercules Porta-Puller has 
been re-designed. Improvements 
include: a stronger frame; double 
reduction winch; heavy-duty bear- 
ings; double extra strong pulley- 
head and stronger supporting stub 
Unit.comes equipped with 200 ft of 
cable, but by means of the Bulli 
Wheel longer pulls can be made. 

Fairfield Industries, Caldwell, 
Nii 


Enclosures (17) 


Individual enclosures for its new 
line of K-Don circuit breakers, low- 
voltage current-limiting units af- 
fording fault protection against 
currents as high as 200,000 amps, 
have been developed. The K-Don 
breakers are now available in the 
new enclosures for many applica- 
tions in industrial plants, commer- 
cial buildings and _ institutions 
where single, wall-mounted break- 
ers are used. The enclosures afford 
such benefits as large and acces- 
sible cable make-up area; ease of 
trip unit adjustment and general 
maintenance and service; draw- 
out operation; and visible break 
disconnect contacts. Individually 
enclosed K-Don breakers are avail- 


| the handle is never separated from 
Saabs the disconnect mechanism and can able for electrical or manual stored- 
| be locked in the “off” position energy operation in 600- and 1600- 
. <> when the door is open or closed. amp ratings, up to 600-volt ae or 
| F The door is positively latched with 250-volt de operation. Bulletin 
+ a 2- or 3-point operating mecha- 4300-1A is available. 
: nism, but a “bypass” allows author- I-T-E Circut Breaker Company, 
ized inspection or service in the 1900 Hamilton St., Philadelphia 30, 
Quality Tool Service “on” position. The oil- and dust- Pa. 
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SCREWDRIVER 
AND NUT RUNNER! 


CLICK ITS REVERSIBLE 
FOR REMOVAL, TOO! 


| Now, a powerful drill plus a screwdriver 
‘both in one tool...the NEW B&D 3/3" SCRU-DRILL 


DRILL in metal or wood. 
Powerful B&D motor 
gives you full 34” capac- 
ity in steel, 34” in wood. 


REMOVE as many as 60 
screws, nuts and bolts in 
60 seconds. Just flip the 
reversing switch. 


DRIVE screws, nuts or 
bolts with same tool. 
Handles #10x1%4” wood 
screws #12 self-tapping. 


REVERSING switch is piggy- 
back mounted for con- 
venience. You can flip it 
with your thumb. 


SPEED WORK 
with this lightweight 2 in 1 tool. 


Imagine! A simple turn of the wrist and you 
switch from drill to screwdriver. A flip of a switch 
and you’re removing screws, nuts and bolts. Re- 
move a bolt, oversize the hole, run a new bolt— 
as easy and fast as 1-2-3 and all with the same 
tool, your new Black & Decker %” Reversible 
Scru-Drill! 


For woodworking, electrical, plumbing jobs, 
boat work, general maintenance and many other 
jobs, try a B&D Reversible Scru-Drill today. 


For sales or service, look in the Yellow 
Pages of the telephone book under... 


Hlack s Decker: 


WORLD'S LARGEST MAKER OF POWER TOOLS 


THE BLACK & DECKER MFG. CO., Dept. 1206 
Towson 4, Maryland (In Canada: Brockville, Ont.) 


C Please arrange a demonstration of B&D Rev. Scru-Drill. 
DO Please send me information on ——______________., 


Company -<---22----22 205-50 - one anne nano wenn eee 
Company Address -.----- =.= oeine<n mono e e  e 


> 
% 


O Drills 0 Impact Wrenches 


ETP 


U.L. SOLID ONE PIECE - CONCRETE TIGHT 


SET 
SCREW 
yg 
INDENTER 
= TYPE i 


Why settle for ordinary 
couplings & connectors when 
ETP gives you all these EXTRAS: 

@ Sparkling corrosion-resistent zinc 


chromate overplating for 
lasting performance. 


mM One piece tubular steel — cannot 
open or spread. : 


@ Concrete tight. Far surpasses ULL. File 
Card E 24788. 


@ Exclusive pre-set, deep-slotted staked 
heavy duty locknuts. 


M@ Special formula soft steel for 
easiest indenting. 


@ Competitively priced! Boxed every 
size from 2” to 2”. 


CONNECT WITH @p FOR ECONOMY 


WRITE TODAY 


FOR SAMPLES 


AND PRICE LIST 


Electrical Tubular Products, Inc. 
74-16 GRAND AVENUE, MASPETH, (N.Y.C.) N.Y. 
DEfender 5-8000 
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Motor Starters (18) 


A new line of JIC NEMA 12 
combination’ motor starters with 
QMQB fusible disconnects has been 


introduced. With a wide range of 


industrial applications, they are 
particularly adaptable for use in 
single motor machinery located 
where oil or non-explosive dust is 
a problem. The gmallest unit is 
8is in. wide, 6% in. deep, and 292 
in. high, and is so engineered that 
it can be installed within the web 
of a 10-in. I beam. The interlock- 
ing system of the new motor start- 
ers includes a heavy duty door 
handle interlocked with the door. 
Starters are available in a variety 
of units, with motor starters rang- 
ing from NEMA 0 to 8, fusible or 
non-fusible, reversing or nonre- 
versing. 

Federal Pacific Electric Co., 50 
Paris St., Newark, N. J. 


Switch (19) 


A 4-way Touch-A-Matic ac quiet 
switch has been introduced. They 
are equipped with enclosed sure- 
tight E-Z wire (rear) pressure 
terminals. It is a low-decibel quiet 
switch with light touch instant 
action. The full range of Touch- 
A-Matics include single pole and 
3-way, flush and interchange types; 
15- and 20-amp, 120-277-volt ac. 

Eagle Electric Mfg. Co., Inc., 
23-10 Bridge Plaza South, Long 
TslandsGity= 1, Neo’. 


Enclosures (20) 


New NEMA Type 12 disconnect 
switch enclosures, designed for 
safety and easy installation of the 
new Square D type disconnect 
switch, have been added to the 
Boss line of electrical equipment. 
They are manufactured to com- 
plete NEMA and JIC standards. 
Steel removable panel is mounted 
inside on collar studs. Two mount- 
ing feet are arc welded. Cabinet 
interior and mounting panel are 
finished in baked-on white enamel. 


Exterior is gray prime coat. They} 
come in seven standard stock sizes, 
offering a height and width selee- 
tion ranging from 24 in. by 20 in. 
to 42 in. by 30 in., with a constant 
depth of 8 in. in all sizes. Ally 
enclosures are furnished with two 
switch brackets to permit use of 
either 30- or 60-amp switch. 
Huenefeld Co., 2701 Spring 
Grove Ave., Cincinnati 25, Ohio — 


(21) 


A new strain hardening alum- 
inum tapered pole for use as stree 
highway and off-highway lighting} 
poles; traffic signal poles and over-7| 
head supports. New applications} 
are expected to be developed for] 
floodlighting poles, antenna masts, ¥ 
and other structural uses. The 
standard product is provided with 
a taper of .14 in. per foot. The 
diameters may range from 4 to 249 
in. with lengths of single tapered | 
tubes up to 40 ft. 

Union Metal Manufacturing Co.,%) 
Canton, Ohio. 


Poles 


Lighting Fixture (22) 
A new, shallow, fully enclosed, ~ 
all-plastic, shielded lighting fixture, 
called Starama, is designed primar- © 
ily for surface mounting. The — 
“wrap-around” diffusing enclosure — 
consists of translucent white side © 
panels interlocked with a lens bot- 
tom panel. Plastic enclosure is 
framed in metal. Fixture may be 
opened from either side. Unit is 
available with either Sunlux or 
Opalux panels. Unit features an 
air-pocket above the channel which 
insulates heat from the ceiling. 
Channel is designed to conduct — 
heat away from top and bottom of — 
ballast. Fixtures are available for — 
2- or 4-lamp rapid-start operation. — 
Sunbeam Lighting Co., Los 
Angeles, Calif. and Gary, Ind. 
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* "MARKETS UNLIMITED” * 


1 440 SUBMERSIBLE | 


| OPERATION HERE | 


I from Single Phase Lines : 


Sey a SS A He 
Now, get all the benefits of dependable 3-phase 
submersible pump operation and be assured of 
trouble-free, continuous full power output with 
the ADD-A-PHASE Power Converter. Absolutely 
no expensive 3-phase wiring necessary. The 
Add-A-Phase Is easily installed by any qualified 
electrician. 


UNIT BALANCES OUT 
PERFECTLY FOR ANY LOAD 


Gdd-A-Phase POWER CONVERTER 


© 100% Rated Load 
e High Power Factor 
e Balanced Currents — 


@ No Loss of Work 
Power 


Write for Complete Information 
p--------------- 
] ADD-A-PHASE 

Div. System Analyzer Corp., Nokomis, Illinois I 


| Gentlemen: Please send, without obligation, 
complete details on your ADD-A-PHASE Power 


(23) 
A new roadway lighting lumi- 
naire for 700- and 1000-watt clear- 
and color-corrected mercury lamps 
is now available. The unit, desig- 
nated Type OV-50 Silverliner, has 
been specially designed for illumi- 
nating extra-wide roadways. It 
also has wide application in park- 
ing lots and shopping plazas. Two 
styles of luminaire can be supplied 
—one with a built-in regulated 
output ballast and the other de- 
signed for remote ballast operation. 
Unit with a built-in ballast has a 
capacitor housing which fits on top 
of luminaire. Provisions have been 
made in the design of the luminaire 
so that each lamp can be controlled 
by a photocell. 
Westinghouse 
Lighting Div., 
Cleveland, Ohio 


Luminaire 


Electric Corp., 
Edgewater Park, 


(24) 


The ‘Capsulex” insulation sys- 
tem has been especially developed 
for encapsulated formed coils used 
in large ac motors ranging in sizes 
from 200 to 2000 hp. The new insu- 
lation system provides added pro- 
tection to windings against mois- 
ture, chemicals, oils and abrasive 
contaminants. Capsulex is avail- 
able in open, drip-proof, splash- 
proof and weather protected motors 
built in frame sizes larger than 
445U—for operating voltages. of 
208 to 5000 volts. Bulletin No. 
3700 is available. 

. The Louis Allis Co., 427 E. 
Stewart St., Milwaukee 1, Wis. 


Motor Insulation 


(25) 


“compact” fire 
alarm systems are now available on 


Fire Alarm Systems 


A new line of 


tions: a complete line of unitized 
modular, pre-engineered systems — 
designed around 17 basic modular — 
Redesigned call stations — 


panels. 
have Alert-O-Glass 
labels to attract attention. 


identification 
Modu- 


lar systems carry UL label, operate ~ 


on 120/240-volt, 3-wire 
power supplies. 


Faraday, Inc., Adrian, Mich. 


60-cycle, 


Transformer 


A low-voltage transformer de- 
signed to provide safety when 


working in damp buildings, on 
grounded locations, inspecting 
tanks and boilers, and around 


machinery. Transformer is port- 
able and equipped with a 6-ft 
primary cord of No. 16/3 Type SO 
and U-blade grounding plug cap 
which can be plugged into any 125- 
volt ac circuit. Secondary side of 
transformer is equipped with two 
U-blade grounding receptacles 
which provide for use of two 32- 
volt or two 12-volt extension lights. 
Available for either 32-volt or 
12-volt service. Capacity of trans- 


former is 150 watts. 
Ericson Manufacturing Co., 1660 
Hayden Ave., Cleveland 12, Ohio 


(27) 


A new line of Stab-lok circuit 
breakers and enclosures modified 
to meet the new 1959 NEC require- 
ments for non-interchangeability. 
The design change, however, does 
not obsolete existing Stab-lok in- 


Circuit Breakers 


Converter. an “off-the-shelf” basis. Compact stallations as the new circuit break- 
] Name Title | line covers non-code, closed-circuit ers can be used in old or new de- 
Rpnpee ys a i supervised, plain-code supervised, vices. The line is based on a design 

Address 3 |! | shunt non-interfering coded super- whereby breakers are fitted with 
int, Efe ; | vised systems. Units are com- hardened steel clips that prevent 
irk. | pletely pre-wired, ready for instal- breaker from being stabbed in until 
7 ee ae TY lation in most commercial and one or two knockouts in the en- 
I || ineludes many POEEE cps, PAERRES public buildings; are designed for closure are removed. The 15-amp 
| f= | success of the Add-A-Phase .. . ; | use in small schools, hotels, office and 20 amp breakers are installed 
] | MAVE A SBECIRNG wecvale pee | | buildings, apartment houses, stores by stabbing them in. 
1 [== FOR RECOMMENDATIONS E'S | | and other small buildings. Also Federal Pacific Electric Co., 50 
Seep ae Pe ee ee —! | available for more complex applica- Paris St., Newark 1, N. J. 
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a ae a 


eS 


HI-LUX COMPONENTS 


A Silicon Control Rectifier 


B Switch & Potentiometer 


C Resistor 


1) Silicon Rectifier 
F Condenser 
F Resistor 


G Condenser 


HI-LUX ROTARY DIMMER 
RATING: 500 WATTS 


FOR INCANDESCENT LOADS ONLY 


BIG PROFITS COME IN THIS SMALL PACKAGE 


The Slater HI-LUX Rotary Dimmer gives you 
bigger profits with every installation—the 
reason is simple. HI-LUX is the only elec- 
tronic dimmer made...needs no bulky trans- 
formers or rheostats. Its compact size means 
you can install HI-LUX in any standard 
switch box using standard wiring...only 2 
connections are required. Because HI-LUX 
installs so easily you'll save on labor and 
pocket bigger profits on every job. 


HI-LUX Rotary Dimmers are available with 


Pacis ELECTRIC inc. 


~later 


standard mounting (illustrated) or inter- 
changeable mounting for use in 8 or 4-way 
circuits. For additional information and 
prices write today... 


NOW AVAILABLE! THE NEW 64 page 
Slater READY REFERENCE CATALOG 
for Architects, Engineers and 
Contractors. 

Lists over 600 lifetime wiring devices 
including the HI-LO dimswitch for 2- 
stage lighting and the revolutionary 
HI-LUX rotary dimmer. 


Slater Electric Inc. 
Dept. CF 


Glen Cove, New York 


Gentlemen: [] Please send me more information 
and prices on the HI-LUX Rotary Dimmer. 


0 The Ready Reference Catalog. 


NAMES @ ee eee 
SEA CLIFF AVENUE, GLEN COVE, NEW YORK COMPANY torn 
IN CANADA: E & H SALES REG’D « 9735 Jeanne Mance St. * Montreal 12, P.Q. CHy.___........._..... ZONE. STATE 
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If you want a strong, nonslipping grip 
for use on any type of conductor... if 
you need a pattern specially designed 
for hot line work .. . consult your Klein 
Catalog. Klein grips are designed for 
solid and stranded cable, for messenger 
guy strand and wire rope, and for 
weatherproof wire. 

Write for the Klein Grip Selector to 
make sure you have the proper grip 
for every job. 


} 1656-40B with bronze-lined jaws. Specially 
designed for bare A.C.S.R. aluminum and 
| stranded copper cable. 

} Opening from .50 to .74 inch. 
| 

| 


: = Machined jaws allow snaking insulated con- 


ing conductor damage. 
have to be stripped from conductor. 
1659-40—openings from .49 to .80 inch. 


ee 0 age ee oe ae nial 


with stick. Safety latch has three positions 
and closes automatically when stick is re- 
moved. Cannot fall off wire. Can be used 
for hot or dead work. 

1628-5BH—openings from .198 to .522 inch. 


FREE GRIP SELECTOR 

To utility companies, the grip se- 
lector is available without charge. 
It shows the proper Klein grip for 
any type of wire’and gives full in- 
formation for servicing. 


; This hot line grip may be placed on wire 


Foreign Distributor: 
International Standard Electric 
Corp., New York 


Mathias wane TEN & Sons 


INCORPORATED 


7200 McCORMICK ROAD, CHICAGO 45, ILL 


ductors, eliminating slippage and prevent- | 
Insulation does not | 


(28) 


Seven new Emerson-Pryne ex- 
haust fans in a square design have 
been announced. Improved air 
movement is achieved through use 
of a venturi and larger opening. 
Air is immediately available to 
blades providing more CFM air 
movement with less wattage. The 
wall fan version has a new patented 
damper arrangement, designated 
Tensomatic shutter, that eliminates 
backdrafts and “shutter flutter.” 
Both sidewall and ceiling fans are 
available. 

Emerson Electric Company, 8100 
Florissant, St. Louis 36, Mo. 


Exhaust Fans 


Fitting 


(29) 


A versatile flange fitting for use 
with receptacle outlets, switches, 
pilot lights, Electrolets, FS fittings 
and similar units. It can be 
mounted on 34 in. outlet boxes, 
junction boxes, or directly on table 
tops or other surfaces. Device is 
all rust-proof aluminum. 

Killark Electric Mfg. Co., 3940 
Haston Ave., St. Louis 138, Mo. 


Fuse Block (30) 


A new 4-cirecuit plug fuse block 
that is interchangeable with 30- 
amp and 60-amp pullouts in its 
100/200-amp Add-on service equip- 
ment line is available. Fuse block 
is designed to permit installation 
of additional 15-, 20- and 30-amp 
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fused branch circuits to meet pres- 
| ent and future residential electrical 


needs with existing entrance equip- © 


ment. Ideally suited for electric 


heat installations, 


balance loads. Available in two 
types. Model CP-215 will take 15-, 
20- and 30-amp fuses and CPS-215, 
which is identical, is designed to 
accept type “S’” fuses only. Both 
are listed as standard by UL. 

Arrow-Hart & Hegeman Electric 
Co., Hartford, Conn. 


(31) 


Electric baseboard heaters are 
now equipped with a new safety 
device to prevent overheating 
should something fall on the heater. 
It is known as the “Safe-T-Stat’” 
and when a handkerchief, or any 
other object, is dropped on the 
heater it causes a rise in tempera- 
ture. This increased temperature 
is immediate'y transmitted along a 
liquid filled capillary tube which 
runs the full length of the heater. 
The “Safe-T-Stat” is then acti- 
vated to break the circuit and shut 
off the power. After a 50° tempera- 
ture drop, power is automatically 
switched on. This means that as 
long as the object remains against 
the heater this off-on safety cycle 
repeats itself. 

Seaboard Products Corp., 191 
Frelinghuysen Ave., Newark, N. J. 


Heaters 


Busduct (32) 


A form of busduct for 100-amp 
electrical systems is intended to 
provide the advantages of a rigid 
distribution system for installa- 
tions where small blocks of power 
are used. It has a continuous 
rating of 100 amps, with a voltage 
rating of 600 volts for 3-wire sys- 
tems and 277/480 volts for 4-wire 
systems. Joints snap together by 
means of special high pressure 
spring clips. Two plug-in openings 
are located every 2 ft along length 
of run. Duct is available in 10-, 
5-, 3,- 2- and 1-ft sections. 

Westinghouse Electric  Corp., 
Standard Control Div., Beaver, Pa. 
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the new block | 
has opposite polarity, will not un-— 


: 
| 
: 


Lift-slab construction 
at Wittenberg University 
features dollar-saving 


REPUBLIC 
RIGID STEEL 
CONDUIT 


Smooth, accurate bends of high ductility Republic 
Rigid Steel Conduit made electrical installation easy 
in this addition to the women’s dormitory, Wittenberg 
University, Springfield, Ohio. 

High quality Republic Rigid Steel Conduit is made 
of strong, soft, yet workable steel with complete free- 
dom from “burnt” or hard spots. Welds are sound, 
smooth, and strong. Inside surface is clean, without 
burrs or rough spots, resulting in easier wire pushing 
or pulling. 

Republic Rigid Steel Conduit is produced in two 
finishes. GALVITE® with-a surface fully protected by 
a hot-dipped galvanized coating inside and out. Does 
not peel, chip, or flake under usual bending. Threads 
are zinc protected, uniformly clean and sharp for 
ease and speed in fitting up the job. ENAMELITE® 
protected inside and out with a heavy baked-on 
coating of black enamel. 

Republic Conduit is furnished to ASA and Federal 
Specifications, meets rigid electrical codes and is 
listed by Underwriters’ Laboratories, Inc. 

Stocked in standard trade sizes 14” through 6” 
by leading electrical distributors. Write for full 
information. 


patents’ > \ Strong, Modern, Dependable 


aS, 
REPUBLIC STEEL 


LIFT-SLAB CONSTRUCTION AT WITTENBERG UNIVERSITY. 


Reinforcing bars and Republic Rigid Steel Conduit are installed 
at ground level, concrete poured, slab is raised into position. 


Hanley Hall, Wittenberg University, Springfield, Ohio 

Architect: Zeller Hunter, Springfield, Ohio 

Mechanical Engineer: W, C. Koenig & Associates, Springfield, Ohio 
Electrical Contractor: Free Electric Company 


TIGHT, WRINKLE-FREE BENDS in Republic Rigid Steel Con- 
duit make possible accurate, cost-saving installation. Galva- 
nized coating remains unbroken, provides maximum protection. 


r 
REPUBLIC STEEL CORPORATION 

| STEEL AND TUBES DIVISION 

| DEPT. A-2200 

| 212 EAST 131st STREET, CLEVELAND 8, OHIO 

| I want to know more about Republic Rigid Steel Conduit. 
| Please send additional information. 

. Rete Pe ei otis 

| 

| 

| 

| 

| 

| 


ig key es Sn ES at en a 


Address. 
REPUBLIC HAS THE FEEL FOR MODERN STEEL ity ee od ee eee one State 
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Adjustable 
STEEL BOX 


190-N R Series 
No Receptacle 


with 2-PART 
TIN LID 


A standard 4” octagon, brass-topped water- 
tight floor box 21/2” deep with brass adjusting 
ring permitting 2” height adjustment in addi- 
tion to three screw legs 21/2” long. 


A 2-Part Tin Lid is provided in order to pour 
concrete to very top in one operation. After 
concrete is hardened, the top part of the 2-part 
tin lid can be removed along with top adjusting 
ring section, providing all the room you need 
for conduit attachment or wire pulling. 


A “KEY” designed to fit most popular size 
and style receptacles has been added at no 
extra cost. 


rere 


Adjusting ring 
for our #190 
series is so de- 
signed that 
“KEY” (shown 
in center of 
photo) drops 
easily into spe- 
cial slots. You 
select the re- 
ceptacle requir- 
ed and simply 
“LAY-IN”; then 
“LAY-ON” re- 
ceptacle ring. 


Short Stem 
TELEPHONE 


and 


DUPLEX 
NOZZLES 


i "ee 


These modern, flanged, short stem a as 
duplex telephone and receptacle Ge? 
nozzles come in satin brushed 7 
brass or anodized aluminum. 
Standards fit 1/2 opening. 34” 
stems are available, also grounded 
type receptacles. 


BRASS 
and 


ALUMINUM 


Sold only thru 
wholesalers 


MANUFACTURING 
COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 
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FULLMAN’S | 
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Switch (33) 


The ARI-60 new distribution load 
break switch was designed to pro- 
vide for distribution switching 
equipment. It is built for use at 
600 amps in ratings of 7 x 7.5, 15 
and 23 kv. Some of the features are: 
rotating blade, high-pressure con- 
tacts, and an enclosed hinge for 
corrosion and ice resistance. The 
ARI-60 is literally a small power 
class switch, incorporating three 
insulator stacks with a_ vertical 
blade motion controlled by rotation 
of the rear stack. The front con- 
tact is arranged to utilize the mag- 
netic effect of increased current to 
build up contact pressure under 
short circuit. 

James R. Kearney Corp., 25th & 
Division Sts., Melrose Park, Ill. 


(34) 
safety-step 


Step Light 


A new 


Rayescent 
light has been designed for use on 


steps, aisles, and walks. Light is 
4 in. thick, allowing it to be 
mounted on existing stair risers. 
Either green or yellow light is pro- 
duced. Unit measures 4 by 8 in., 
and it has concealed wiring. It 
consists of a flat lamp, a metal 
frame, and two wires. Lamps have 
a rating of one watt at 120 volts 
ac. Flat panels of glass with an 
electrical conductive film are coated 
with a special phosphor. 
Westinghouse Lamp Division, 
MacArthur Ave., Bloomfield, N. J. 


(35) 

New TV receptacles and caps in 
the Despard interchangeable type, — 
suitable for all types of TV instal- 
lations, are now available. They 
come in brown or ivory and are 
furnished as one unit. Usable in 
standard outlet boxes, TV recep- 
tacles may also be installed in com- 
bination with other Despard de- 
vices. A one-gang installation of: 
two TV receptacles with caps will 
provide connections for UHF and 
VHF. Dimensions of receptacles 
are 13 in. long, 1% in. wide and 22 
in. deep under mounting surface. 
Cap-dimensions are § in. long by ' 


Receptacles 


-% in. wide by ve in. deep. 


Pass & Seymour, Inc., Solvay 
Station, Syracuse 9, N. Y. 


Fluorescent Fixtures 


(36) 


Louvered round fiuorescent re- 
cessed 2-ft and 4-ft diameter fix- 
tures have been developed. The 
round units, 700 Series, features 
new small cell aluminum louver, 
Scallop-Cel, with vinyl plastic lami- 
nated to the top for complete 
shielding of lamps from all viewing 
angles. Brochure is available. 

Neo-Ray Products, Inc., 315 
East 22d St., New York 10, N. Y. 


(37) 


Belled-end fittings that facilitate 
inserting power cables at the 
start of underground conduits of 
thermoplastic pipe has been an- 
nounced. Fittings are fabricated 
from stock sizes of polyethylene or 
other thermoplastic piping. They 
have one bellshaped end that flares 
to approximately twice the outside 
diameter of the pipe. The other 
end is normal pipe size for coupling 
by heat sealing, or solvent cement- 
ing in the case of polyvinyl chlor- 
ide, to runs of plastic pipe used to 
guard underground power lines 
against corrosion and electrolytic 
action. A ring, thermally welded 
around the body of fittings, pro- 
vides an anchor in concrete. 

Tube Turns Plastics Inc., Louis- 
ville, Ky. 


Plastic Fittings 
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with factory-assembled Lrecilone 
intercom and sound systems 


Here’s one of five reasons 

why you can put in top-quality 
Executone systems at lowest- 
installed-cost. Hxecutone 
equipment is engineered for ¢ 
least assembly time on ‘3 
the job. Every unit comes 
completely assembled oo |. / 8 <a 
and factory-tested—even | a R 
consoles, racks and 
reproducers. Components 
have plug-in terminal 
blocks, to cut hook-up 
time to a bare 
minimum. Check 
these other profit- 
building Executone 
Extras: 


K< 


e EXPERT PRE-PLANNING: assistance in system layout, @ INSTALLATION SUPERVISION helps you finish fast... 
preparation of bids and estimates. assures proper hook-up, adjustment, check-out. 


e COMPLETELY ENGINEERED SYSTEMS from one source—  @ NO SERVICE CALL-BACKS because Executone takes full, 
even including special color-coded wire. immediate responsibility for operation of the system. 


Start building profits the Executone way. Check the coupon below for information on 
Executone sound and communication equipment for selected building types. We'll also send 
you a convenient Conduit Selection Chart to help you cut costs in layout and installation. 


eee eee ee ee ee en ee ee en ee en ee ee es es ee 2 
Executone, Inc., 415 Lexington Ave., Dept. C-11, New York 17, N. Y. 


Send me your Conduit, Wire and Cable Chart. Also: information on Executone equipment for 
( schools [J hospitals ( offices ([] plants [J retailstores [) homes [] other. 


COMMUNICATION AND SOUND systems = COMPANY. 
Address. 
Ci ee S pee Dek tae _ Zone __State. 
In Canada: 331 Bartlett Avenue, Toronto 
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Of Course they Snap-on! 


| 

End Costly Mismatches with famous | 
) 

| 


“SIZE-MARKED"” 


MINERALLAC 


Jiffy’-Clips 


Minerallac—the originator of the famous and 
widely imitated “Jiffy-Clip’—is the only com- 
pany to make FOUR complete lines of these 
clips. The most complete choice on the market 
today. Fits 144” copper tubing and up to 6” 
iron pipe. 


Heavy Duty 
and 
Medium 
Clips 


Standard | 
Jiffy-Clips : 


MINERALLAC HEAVY DUTY AND MEDIUM CLIPS | 
Made of heavier material. Has exclusive in- 
verted rib, that provides more strength at the | 
bend of clip... and, of course, adds the bene- | 
fits of famous “‘Snap-On’’ feature. Heavy-duty 
clips available in aluminum. 


MINERALLAC MIN-E SNAP-ON CLIPS 
Made of zinc plated steel. Available in 14”, 34” 
and 1” T.W. Also used for 14” and 34” rigid 
conduit or pipe and 3%”, 4” and 34” flexible | 
conduit. Exclusive “‘Snap-On” feature. 


| 
MINERALLAC STANDARD JIFFY CLIPS | 
Another Minerallac “‘Original.’’ Expert design | 
and controlled manufacture have made Min- | 
erallac Standard Jiffy Clips the preference of 
the electrical industry for many years. These 
Standard clips, are available in Steel and 
Everdur for hanging tubing, pipe, conduit 
and BX cable. Copper plated also available. 


SPOSHHHHOHEHHEHHTEEHHEHEHEEEHEHEEEEOOSESS 


Exclusive Feature! 


Each Minerallac fitting is “SIZE-MARKED”. All are 
clearly and individually stamped with its exact size for 
immediate identification and quick and easy handling. 
Ends time-consuming guess- 
work and costly mismatches in 
the stock room and on the job. 


YOU CAN 
BE SURE! 


OOOOH HTH EHH OHH OOHOEEETET OHO ESEOEOES 


SOSESSHSHSSSHSESESSSESESO SED 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC Elect COMPANY 


ESTABLISHED 1894 
25 N. PEORIA STREET * CHICAGO 7, ILLINOIS 


tg 


Pee OCC OS OSSS SESS OSOOOSEEEES 


: 


(38) 


A new line of socket-breaker 
troughs for indoor metering of 
housing projects, apartments, hos- 
pitals and other commercial and in- 
dustrial installations. Troughs are 
designed in three  sectionalized 
units consisting of socket-breaker 
trough, load trough and line trough. 
Units are factory bussed, ready to 
be mounted and connected. They 
are UL listed from two to six posi- 
tions and are available in one com- 
plete assembly, ganged up to 18 
positions. Each meter position is 
rated at 100 amps, 120-240 volts ac. 
Each breaker position will accept 
a 2-pole plug-in type breaker up to 
100-amp capacity and contains 


Troughs 


the ‘‘non-interchangeable rating” 
feature. 

Superior Switchboard & Devices 
Co., 410 Schroyer Ave., 
Canton 1, Ohio 


Seas 


Fixtures (39) 
“The new Dynalite industrial 
fixtures have been designed to 


meet the need for high-intensity 
illumination in industrial plants. 
The fixtures are available with 25% 
upward lighting component, 10% 
upward component and completely 
enclosed white top reflectors. A 
constant flow of air through the 
apertures reduces the operating 
temperature of the fixture, in- 
creasing lamp and ballast life. 
They are available for two or three 
lamps in 4- or 8-ft lengths. Bal- 
lasts can be supplied for rapid 
start, pre-heat, power groove, VHO 
and high-output lamps. Reflectors 
can be supplied with baked enamel 
or porcelain enamel] finish. Fixture 


channels made for sliding clamp 
hangers for installation. 

Mitchell Lighting Division, 
Compco Corp., 1800 N, Spaulding 
Ave., Chicago 47, Ill. 


(40) 


A new design floodlight louver 
is engineered for positive 45° cut- 
off in any direction to completely 
conceal lamp brightness from view. 
The full-shielded louver fits in all 
Stonco decorative outdoor bullets 
using any standard PAR-38 or R-40 
medium base reflector lamp, and is 
precision die-cast in one deep-con- 
toured piece to provide ample open- 
air space for lamp cooling. 

Stonco Electric Products Co., 333 
Monroe Ave., Kenilworth, N. J. 


Floodlight Louver 


tbe abe a 


(41) 


A new round recessed “Hi-Hat” 
lighting fixture features a hand 
blown opal glass diffuser without 
metal trim. Called the “Glass- 
Lite,” the fully enclosed glass bowl 
is flared sharply outward and 
around to cover the entire aperture 
opening. It is also ideal for outdoor 
use. Unit is available in three lamp 
sizes: 75-watt “A” lamp, 100-watt 
“A” lamp, and 150-watt “A” lamp. 
The 150-watt unit is equipped with 
a built-in Chromzak reflector for 
directional lighting. All three sizes 
feature the patented “T-N-T” 
mounting, 

Markstone Mfg. Co., 1531 North 
Kingsbury, Chicago 22, IIl. 


Lighting Fixture 
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The new Valubel line of single 
_ stroke and vibrating bells are made 
for both indoor and outdoor serv- 
| ice. All contain the same ringing 
mechanism that is adaptable to 4-, 
6-, 8- and 10-in. bell shells. Hous- 
ings are cast metal. The indoor 
model housing features an adapter 
plate 44 in. sq with slots for at- 
tachment on standard 2- and 4-in. 
sq octagonal utility outlet boxes. 
It can also be mounted to single 
and double gang plaster rings. 
’ Single stroke bells are available for 
- use on ac or dc; vibrating bells on 
ac only. 
| Wheelock Signals, Inc., 278 
ranchport Ave., Long Branch, 
TP Ip 


Range Hood (43) 


The 94 Series range hood gives 
horizontal or vertical air discharge. 
Hood is completely self-contained 


and pre-wired. Finished in cop- 
per or satin chrome, hood is avail- 
able in 24-, 30-, 36- and 42-in. 
lengths to fit into any construction. 
It has push-type switches, fan, 
built-in light and packed complete 
with gasketed duct flange. 

Fasco Industries, Inc., Rochester 
INGOs 


Bar Hangers (44) 


Newly improved Type “SX” ex- 
pandable bar hangers and bar 
hanger sets have been announced. 
They are made in two types. The 
“Economy” Clip-Type bar has a 
self-centering clip held in with a 
captive screw. The knockout hole 
of outlet box is slid over slip and 
tightened. The Stud-Type bar has 
a positive-locking, two-piece # in, 
fixture stud which attaches through 
the knockout hole. Either clip or 
stud may be set at any position 
over the full length of bar hanger. 
Two different adjustable lengths 
are available in both types of bar 
hangers 14 to 18 in. and 18 to 26 
in. Bulletin TOB-161 is available. 

Appleton Electric Co., 1701 Well- 
ington Ave., Chicago 18, Ill. 


ii — 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1961 


"VE SEEN IT— 
YOU'LL LIKE 
THIS NEW LINE 


Ollie Windhorst, owner, Reddy Electric Co., Inc., Louisville, Kentucky 


General Electric’s new “square silhouette” baseboard 
heaters with standard thermal cut-out. 


Attractive “square silhouette” baseboard heaters head 
the list of pacesetting all-new electric comfort heating 
equipment—designed, engineered and manufactured by 
General Electric. Safe linear thermal cut-out is standard 
equipment on all models. The dependable General Electric 
Calrod® heating unit is equipped with radiating fins for fast 
heat recovery. 


INSTALLATION IS EASY: (1) heating element requires no 
disassembly, (2) wiring connections are easily accessible 
in front, (3) all covers, end caps and corner pieces snap 
into place, (4) ample space along raceways for wiring and 
interconnecting heaters, and (5) sections are easily joined 
at either end. 


FREE LITERATURE: for complete details and specifications, 
write 49-113-1, General Electric Company, Electric Comfort 


Heating Section, Appliance Park, Louisville 1, Kentucky. 
280-02 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


Another ARROW CONDUIT 
EXCLUSIVE! 


af. 


KEEPS CONCRETE OUT 
OF TAPPED HOLES 
IN CONCRETE RINGS 


ARO-GARD 
Protects 
Tapped Holes 
Permanently 


* Pat. Pending 


Now, one more of your big costly 
installation problems is eliminated... 
no more wasted time in cleaning con- 
crete out of tapped holes! “‘ARO-GARD”, 
Arrow Conduit’s new protective plastic 
compound, covers tapped holes during 
manufacturing process. ‘‘ARO-GARD” is 
hard enough to keep concrete out of 
tapped holes —yet soft enough to al- 
low screw to penetrate protective film 
with ease. 


“ARO-GARD” is easily identified by 
green color (see shaded area in illus.). 
Now available on all Arrow Conduit 
Concrete Rings, at NO ADDITIONAL 
COST TO YOU. 


Write for samples and data of 
“‘ARO-GARD’’ application process. 


New Products from Arrow Conduit. help 


you keep pace with modern wiring needs. 


OUTLET BOXES * GANG BOXES * 
COVERS * BOX SUPPORTS 


ARROW CONDUIT 
& FITTINGS CORP. 


108—20 180th Street, Jamaica 33, N. Y. 


RRow 
CONDUIT & 
FITTINGS 
Corp. 


& *Worshouse Stocks *ATLANTA, GA 


*NEW ORLEANS, LA. * 

Ww YORK N.Y. * NEWTON CENTRE, MASS. 
* *PHILA., PA. * RICHMOND, VA, © ROCHESTER. N.Y, © 
SEATTLE, WASH. * ST. LOUIS, MO, 
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(45) 


Redesign of size 2 ac magnetic 
full-voltage starter to provide 
greater compactness and de opera- 
tion has been announced. The new 
starter has thermal setting, phen- 
olic are chamber. Stationary and 
movable contacts are of silver 
cadmium oxide. The epoxy encap- 
sulated 110/220 and 220/440 dual 
voltage and 550 single voltage coils 
are inherently moisture and fun- 
gus proof. Also color-coded for 
identification. Trip-free bi-metal- 
lic overload relays and heaters are 
available with a complete selection 


Starter 


of heater elements. Starter is 
available in 2-, 8- or 4-pole 
configurations. 

Allis-Chalmers Manufacturing 


Co., Milwaukee 1, Wis. 


(46) 


Luminaires 


A new line of fluorescent lumi- 
naires for use in classrooms, called 
the Triumph line, can be supplied 
in a variety of side panels, shield- 
ings, and sizes. Side panels of 
either metal or double-walled lumi- 
nous plastic are available. Choice 
of shielding includes 35° by 45° 
metal louvers, 35° by 25° metal lou- 
vers and Opti-Kube prismatic 
shielding. Triumph units come in 
2- or 4-lamp widths and 4- or 8-ft 
lengths. Luminaires have been de- 
signed for mounting with standard 
hangers, but they can be adapted 
for surface mounting since a solid 
top panel is available. A perforated 
top panel can be supplied for instal- 
lations where luminaires will be 
mounted close to a ceiling. Lamps 


rated at either 425 or 800 ma can 
be used with the units. They are 
also well suited for libraries, offices, 
banks and retail stores. 
Westinghouse Electric  Corp., 
Lighting Division, Edgewater 
Park, Cleveland, Ohio 


Load Center (47) 


A new line of 38-phase, 4-wire © 
“Twin” load centers, featuring 
completely sequence phased buss- 
ing, has been announced. All G-E 
circuit breakers may be plugged in 
anywhere on the extra wide, se- 
quence phased bus. In addition, 
single- and two-pole breakers may 
be installed directly opposite G-E’s 
new 100-amp TQAL plug-in 
breaker, now standard with lugs 
suitable for copper or aluminum 
wire. The new UL listed panels 
are rated 120/240 and 120/208Y 
volts ac, 3-phase, 4-wire, and 240 
volts, 3-phase, 3-wire. All are 
main lugs-only devices with lugs 
approved for use with either cop- 
per or aluminum conductors. 

General Electric Co., Circuit Pro- 


tective Devices Dept., Plainville, 
Conn. 
Sealing Connections (48) 


A new method of sealing under- 
ground direct-burial cable connec- 
tions has been developed. The de- 
vice, named “Splicap,” provides a 
moisture tight, foolproof seal. It 
consists of five plastic sections. 
Threaded to fit into each other, 
two are used on each end of the 
splice and these two in turn are 
connected by the other threaded 
section. The moisture proofing is 
accomplished through the use of a 
neoprene “O” ring around the wire 
between the two plastic connectors. 
“Splicap” is inserted over the open 
ends of the wire before the splice 
is made. It is made to fit cable sizes 
Nos. 2 and 14. 

Western Plastic Company, Hast- 
ings, Nebr. 
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You get 
for the same dollar— 
in the NEW 
Bulletin 709 
line of starters! 


SIZE 00 


db i 
ER CRONETay AB)-.> 


MASE me so. = : 
—.___ ALLEN-BRADLEy COM a 
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This new line of Allen-Bradley motor control will change 
every idea you have had about starter size, performance, 
and life. The small size—especially in the higher ratings 
—is startling. Yet rating for rating the operating life and 
reliability have been increased many times. Built into 
each of the seven sizes of this new Allen-Bradley line is 
an ability to interrupt tremendous currents and to operate 
year in and year out for many millions of operations with- 
out trouble or maintenance. 

The new Bulletin 709 starters are just as advanced in 
appearance as they are in performance. All seven sizes 
have an aristocratic styling and a distinctive family like- 
ness. Brooks Stevens, famous industrial designer, has 
given the enclosures such an attractive, modern style that 


these new starters will prove a distinct sales asset on any Note the compactness of both the smallest and 
machine or installation. largest starter in the new Bulletin 709 line. 
Why not write today for more information on this Ratings up to 100 hp, 220 v; 200 hp, 440-550 v. 


revolutionary new line of Allen-Bradley Bulletin 709 
quality across-the-line motor starters? 


10-61-RM 


ALLEN-BRADLEY our 


Member of NEMA 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. CONTROL 


_ 


Every detail of the new Allen-Bradley motor starters has been 
designed to help make this the best line of motor control on 
the market. Remarkably small in size, each starter is a giant in 
performance. Being light in weight, these starters are easy to 
handle and a cinch to install. The generous wiring space, full 
front wiring, white interiors, and convenient knockouts make 
installation easy. The enclosure cover is firmly held with a 
quarter-turn fastener. All installation, inspection, and mainte- 
nance operations can be handled from the front — as shown in the 
illustrations below—without the use of special tools. 


When the arc hood front cover is removed 
by loosening two captive screws, con- 
tacts are plainly visible from the front. 


sisi 


E When the coil 
cover is removed, coil and magnet yoke 
can be lifted out from the front. They are 
impossible to replace incorrectly. 


LLL A IH 4 


Two 
slots in the coil cover show the position 
of the movable contact support—iell 
whether contacts are ‘‘closed”’ or ‘‘open.”” 


to the front of the starter. Two extra auxil- 
iaries can be added to Sizes 0, 1, and 2 
starters, and four, to Sizes 3, 4, and 5. 


Allen-Bradley Co., 1316 S, Second St., Milwaukee 4, Wis. 


Depress” 
the spring slightly, and the movable con- 
tacts can be lifted out of the molded su 


port and the new contacts slipped in. — 


in the field, from the 
front of the starter. And the only tool 


needed is a common screwdriver. 


10-61-RM 


; 
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Pushbutton Station 


contacts. 
tacts in either position can be pro- 


‘ or outdoors. 


Frelinghuysen Ave., 


_ Lamp 


(49) 
A two-unit toggle type explosion- 
roof pushbutton station has been 
added to this line. Housed in an all- 


aluminum enclosure, preventing 
corrosion and sparking, this device 


was designed to meet NEMA 7 
and 9 specifications. 


Primary use 
is for motor control in a hazardous 
area. Station can be provided with 
either maintained 2- or 3- position 
contacts or momentary 2-position 
A maximum of two con- 


vided with any arrangement of 
normally opened or closed. 
Gemco Electric Co., 25685 West 


_ Bight Mile Road, Detroit 40, Mich. 


Heating Unit (50) 
A new “Quartz-Ray” infrared 
unit for spot area heating indoors 
Unit looks like a 
flourescent lamp, hung from the 
ceiling. It may be plugged into 
any socket. Seven models are avail- 
able: 1000-, 1500-, 2000-, 3000-, and 
4000-watt sizes. The 1000- and 
1500-watt sizes are available in 120 
and 240 volts, the others, 208 or 
240 volts. All are listed by UL. 
Seaboard Products Corp., 191-3 
Newark 8, 


(51) 
A new fluorescent light source, 


called “panel fluorescent lamp,’’ is 
12 in. square and about 13 in. deep. 


- Using a rapid start circuit, it has 


a rated life of 7500 hours, produces 


4800 lumens initially at 80 watts 


input, or 2900 lumens initially at 
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50 watts input. Light distribution 
is 50% from face, 50% from back. 
Face of lamp is of unique modular 
configuration while back of lamp 
reveals 60-in. tube configuration 
for mercury vapor are path. Panel 
fluorescent lamps will be available 
initially in cool white, and in de- 
luxe white colors later. 

General Electric Company, Nela 
Park, Cleveland, Ohio. 
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(52) 


Transformers 


New single-lamp and 2-lamp 
mercury transformers especially 


designed for high ambient temper- 
atures are for use in industrial 
areas. Class B insulation and 
special capacitors insure operation 
in ambient temperatures up to 
55°C. Constant wattage principle 
is a standard feature. Primary 
current drops when an open or 
short-circuit condition occurs in 
the lamp circuit. 

“ Sola Electric Co., Busse and 
Lunt, Elk Grove Village, Ill. 


Amplifiers (53) 


An all new 18, 35, and 70 series 
of commercial audio amplifiers 
have been announced. The 18-, 35- 
or 70-watt power is available with 
a wide variety of internal pre-amp 
control panels. Separate tone con- 
trols for music and speech, up to 
four microphone inputs. All three 
power units and all pre-amp con- 
trol variations are designed to be 
interchangeable. The Voycall ampli- 
fiers are recommended for use in 
airports, auditoriums, bus and 
railroad terminals, etc. 

Lake Manufacturing Co., 2323 
Chestnut St., Oakland 7, Calif. 


..» JUNE, 1961 


IDEAL 
PULLING 
ELBOWS 


make wiring around 
corners this easy... 


Pull wires straight 
through conduit and 
one side of elbow. 


Make big wire loop, 
pull straight through 
other side of elbow 
and conduit. 


Pull wires taut. Big 
screws attach cover 
and gasket quickly... 
The job is done! 


SAVE 
WIRING TIME—AND WIRE 


Precision machined and milled Ideal 
Pulling Elbows and Pulling Adapters 
guide your wire around a perfect 90° 
angle — smoothly, easily and without 
wear. Sturdy malleable iron body will 
not break or crack. Cadmium plating 
and chromate treating resist corrosion. 
Steel covers—domed for greater strength 
—are easily removed for wire installa- 
tion and inspection, and full neoprene 
gasket assures tight fit. 


PNF TYPE 

PULLING ELBOW 

Two female threaded hubs 
at 90° angle. Domed 
cover, full gasket. Sizes 
4” through 2”. 


PNH TYPE 

PULLING ADAPTER 

Two hubs, one female 
threaded, one male 
threaded, at 90° angle. 
Domed cover, full gasket. 
Sizes 44” through 2”. 


Ll Lv’ ’ E 
PULLING ELBOW 


Two female threaded hubs 
at 90° angle. Swing style 
steel cover attached to 
maleable iron body. Angu- 
lar opening permits 
straight wire pull. Fur- 
nished with gaskets. Sizes: 


IA", 3,” and 1”, threaded. 
COUPON. Attach to 


DEA your letterhead. 


IDEAL INDUSTRIES, Inc. (DEAD) zt 
I 1041-F Park Ave., Sycamore, IllInols Q@AD 1 
Please send complete data on Ideal Pulling Elbows | 


SEE YOUR WHOLE- 
SALER, OR MAIL THIS 


Jand Adapters. i 

i Name H 

J Address I 
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weather- proof 
everlasting 
protected 
lighting 
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Exterior and interior ceiling surface 
applications under CANOPIES, MAR- 
QUES, in SHOWER ROOMS; CORRI- 
DORS, VESTIBULES, ALL PURPOSE 
ROOMS, LOBBIES, SHOPPING CEN- 
TERS. Absolute security application in 
PSYCHIATRIC HOSPITALS, PRISON 
CELLS, CHILDREN SHELTERS. 


82 and 84 lines feature: 

e ALL CAST ALUMINUM, sturdy, 2 
piece construction in both guarded 
and non guarded units with integral 
cast hinge. Extra heavy .156 inch wall 
thickness. 

¢ VAPORTIGHT (enclosed and gas- 
keted), BUGTIGHT, WEATHERPROOF 
performance. 

¢ mcPhilben’s EVERLASTING ANO- 
DIZED satin aluminum finish, for per- 
manent protection against corrosive 
elements. 

¢ CHOICE. of diffusers: Holophane 
prismatic Controlens,® tempered Fres- 
nel Lens, heavy molded Carrara glass, 
or Herculite (for high security appli- 
cations) 


Complete specification data sheets on 
request Section A pages 9-10/9a-l0a 


mc Philben 


LIGHTING 
1329 Willoughby Ave., Brooklyn 37, N.Y 
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Disconnect Switches (54) 


Continuous current ratings of 
Loadbuster disconnect switches 
have been raised from 400 to 600 
amps. This new rating basis pro- 
vides an overload capability- on all 
409-amp units now in service and 
allows for future system growth. 
The 15-kv Loadbuster disconnect 
switches come in 95-kv and 110-kv 
BIL ratings to cover most dis- 
tribution system applications. The 
disconnect carries a short-time rat- 
ing of 25,000 amps (momentary) 
and 16,000 amps. (4-second). 

S&C Electric Company, 4435 N. 
Ravenswood, Chicago 40, Ill. 


Fire Alarm Cabinet (55) 


A new automatic fire alarm con- 
trol cabinet has been announced. 
Basic compact unit monitors one 
circuit with a local alarm only. It 
draws its power from a 120-volt 
ac line and converts it to 6-volt de 
for actual operation. Upon an ac 
power failure cabinet sounds a 
trouble alarm and automatically 
transfers to self-contained battery 
operation. To basic units, a four- 
zone annunciator panel may be 
added which can be flush or surface 
mounted. Any number of detectors 
and non-code breakglass stations 
can be used with the panel, and a 
locking type alarm relay permits 
use of self-restoring detectors or 
stations. All are UL listed. Data 
Sheet K-23 is available. 

Kidde Ultrasonic & Detection 
Alarms Div., Walter Kidde & 
Company, Inc., Clifton, N. J. 


Product Briefs 


(56) A new light-weight port- 
able trencher which weighs 345 
Ibs and will dig a trench 3 in. wide 
with any depth to 32 in. is being 
marketed under the name of Digz- 
All by the Wind-King Mfg. Co., 
Merrill, Ia. ... (57) The Chalfant 
Products Co., Ine., Cleveland, 
Ohio, has announced newly de- 
signed splice plates, having spe-— 
cial crimping slots on each end. 

(58) A standard malleable iron 
bushing capped from the inside 
with a water resistant paper penny 
for use-with rigid conduit is avail- 
able from the Electrical Fittings 
Corp., Woodside, N. Y.... (59) 
The Westinghouse Electric Corp., 
Bridgeport, Conn., has developed 
a new line of heavy-duty plastic 
wall switch plates called “‘Deco- 
rator Wall Plates.” 

(60) A line of compact, cast alu- 
minum explosion-proof control 
station boxes, switches and pilot 
lights complete with device legend 
plates for flush panel mounting is 
announced by The Adalet Mfg. 
Co., Cleveland, Ohio.... (61) The 
Bryant Electric Co., Bridgeport, 
Conn., has announced new plastic 
wall plates named “Smooth-Line.” 

(62) All hangers, clips, straps 
and beam clamps produced by the 
Minerallae Electric Co., Chicago, 
Ill., are now clearly and individu- 
ally stamped with exact sizes 

(63) General Electric Co., 
Cleveland, Ohio, has announced 
development of two sizes of 
Quartzline incandescent lamps in 
500-watt, 120-volt and 1500-watt, 
240-volt sizes, designed especially 
for “rough service” applications. 

(64) A new automatic emer- 
gency lighting unit, capable of il- 
luminating 10,000 to 25,000 sq ft 
continuously for 3 to 8 hours or 
more, has been introduced by Ex 
ide Industrial Marketing Div., The 
Electric Storage Battery Co., 
Philadelphia, Pa. ... (65) Indus- 
trial Products Co., Philadelphia, 
Pa., has introduced a new light- 
weight multiple lockout for elec- 
tric switch and fuse boxes. 

(66) A complete selection of 
connectors for flexible cords and 
cables is now being produced by 
Killark Electric Mfg. Co., St. 
Louis, Mo. . . . (67) Auto Crane 
Co., Tulsa, Okla., has announced 
a new line of battery powered ma- 
terial handling cranes designed 
for one-man handling of poles, 
transformers, signs, and other 
heavy items which require long 
boom handling. 
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Recently our Manager of Renewal Parts Sales threatened to throw our 
entire line of modern, compact, easily-maintained, quickly-modified, low- 
voltage motor controls into the drink. Why? Because it’s running him out 
of business! He doesn’t sell a fourth of the replacement parts he used to. 


other conditions. And they’re still the most advanced 
control design in the industry. All sizes from 00 to 
9 are available from your A-C distributor. See him 
for more facts or write Allis-Chalmers, Industrial 


Two years ago, when our engineers designed the 
bulk out of the Allis-Chalmers low-voltage motor 
control, they built simplicity into it. And with sim- 
plicity came outstanding reliability. Our nation-wide 
stocks of replacement parts are gathering dust. And Equipment Division, Milwaukee 1, Wisconsin. 
warranty returns are negligible. A-1485 

These controls don’t work under water, of course. ~~ 
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But they do perform faithfully under practically any Sa | 2S 
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| Reinforcing flange 
for added strength 
| where you need it! 


nly ONE plier gives you BOTH 


THESE POWER-GRIP FEATURES 
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1 Machined, Undercut Channels. 
| Smooth working, can’t slip 
|| under any load! 
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Only CHANNELLOCK 
gives you these power- 
grip features. That’s 
why thousands of skilled 
mechanics—year 

in, year out—buy 
CHANNELLOCK in 
preference to any other 
plier. They prefer its 
terrific gripping power, 
its all ’round usefulness. 
And you will, too! Available 
in three jaw capacities: 
Ry", 11%” and 2”. Ask your 
tool supplier for a genuine 
CHANNELLOCK Plier. 

If he’s out of them, ask him 
to order one for you. 


| ae 
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Write for Catalog of Complete Line of Pliers ~ 
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Catalogs & 
Bulletins 


(68) VERTICAL MOTORS. 2-page 
Bulletin 1485 contains application 
information and mechanical fea- 
tures of integral-horsepower verti- 
cal motors. Century Electric Co. 


(69) AC BrRAxks&. Bulletin GHA- 
1518D, 4 pages, discusses use of 
Thrustor and _ solenoid-operated 
spring-set two-shoe brakes. General 
Electric Co. 


(70) ELECTRIC HEATING. 6-page 
publication describes application of 
electric heating to the Comfort 
Curtain system of classroom heat- 
ing. Lennox Industries Ine. 


(71) FLUORESCENT LAMPS. “New 
Light, More Light’ describes new 
line of high efficiency fluorescent 
lamps. Westinghouse Electric Corp., 
Lamp Div. 


(72) CURRENT LIMITING FUSES. 
Bulletin GEA-6319D, 8 pages, de- 
scribes application, operation and 
features of Class J, H, and L cur- 
rent limiting fuses used for short- 
circuit and overcurrent protection 
of industrial plant and commercial 
building applications, General 
Electric Co. 


(73) PLAsTIicS For LIGHTING is 
title of new lighting report giving 
physical properties of lighting fix- 
tures with plastic lenses. Holo- 
phane Co., Inc. 


(74) U-BoLT CLAMPS. 4-page data 
Folder 6101 describes aluminum 
U-Bolt clamps for electrical con- 
ductors. Jasper Blackburn Corp. 


(75) LAMP BALLASTS. 6-page Bulle- 
tin GEA-7119A contains tables of 
prices and data on line of fluores- 
cent lamp ballasts for outdoor ap- 
plications. General Electric Co. 


(76) CONTROLLER. 8-page Instru- 
ment Section No. 52 describes new 
“Thermo Electronic” multi-point 
controller. Thermo Electric Co., 
Inc. 


(77) FANS AND HEATERS. 8-page 
Sweets Bulletin DB7-102 describes 
direct-connected airfoil centrifugal 
fans, propeller and centrifugal 
power roof ventilators, wall- 
mounted and square-panel propeller 
fans, and steam, hot water, electric 
and gas-fired unit heaters. Ig 
Electric Ventilating Co. 


(78) REGULATORS. “The ABC’s of 
Regulators,” Bulletin 61052, is an 
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elementary treatise on _ single- 
phase, 32-step distribution regula- 
tors. Line Material Industries, 
McGraw-Edison Co. 


(79) CIRCUIT BREAKERS. A color- 
coded catalog describes circuit 
breakers available. Mears Con- 
trols, Inc. 


(80) ELECTRICAL ENCLOSURES are 
described in revised bound catalog. 
Machinery Electrification, Inc. 


(81) OUTLET BOXES, covers, and box 
supports are listed in new illus- 
trated price book. Arrow Conduit 
& Fittings Corp. 


(82) HEATING RACK Bulletin 103-T 
describes new series of ‘“‘folded and 
formed” industrial electric heating 
units for furnaces, ovens and dry- 
ers. Trent, Inc. 


(83) PRECISION SWITCHES. 20-page 
Catalog 104 covers a representative 
selection of products from line of 
precision switches for industrial, 
commercial, data processing, air- 
borne and electronic applications. 
Micro Switck 


(84) HOSPITAL LIGHTING guide, 24 
pages, contains recommended light- 
ing levels for 112 specific areas in 
the modern hospital. Day-Brite 
Lighting, Inc. 


(85) INCANDESCENT LIGHTING. 
Two catalog supplements numbered 
61A and 61B illustrate different 
groups of incandescent lighting 


fixture originals for home, com- _ 


mercial and industrial use. Jay 
Lighting Mfg. Co., Inc. 


(86) RECORDERS. Bulletin GEZ- 
3316, 4 pages, describes type HF 
strip recorders and HR round-chart 
recorders for use in recording and 
indicating any deviations from a 
predetermined frequency. General 
Electric Co. 


(87) PRECISION SWITCHES for con- 
trol and indicating circuits are 
described in 32-page Catalog 10-1. 
Unimax Switch Div., W. L. Maxson 
Corp. 


(88) PROTECTIVE PRODUCTS. 8-page 
Booklet EHV-200 entitled “Planned 
Line Protection for EHV” high- 
lights a package of protective prod- 
ucts and correlated programs of 
laboratory and field testing for 
power projects transmitting extra 
high voltages. Preformed Line 
Products Co. 


(89) NaAt-ANCHOoRS. How to save 
time fastening fixtures to all kinds 
of masonry with one-piece nail- 
anchors is explained in new folder. 
The Rawlplug Co., Inc. 


NEW prismatic luminaire 
— maximum light, 
minimum glare & 


< NEW opal series — for soft, 
diffused lighting. 


NEW 


bullet beauty } 
— for decoratif 


outdoor 


floodlighting. | 


NEW 
underwater lights 
— for swimming 
pools, fountains. & 


MORE BEAUTY IN OUTDOOR LIGHTING 
Open up new decorative possibilities outdoors, indoors with these con- 
temporary definite-purpose fixtures from Stonco. All‘precision die-cast 
aluminum or solid cast bronze. All engineered to keep their good looks 
through daily punishing wear and tear in exposed locations. Write for 
specification catalog S-61. Stonco Electric Products Co., 333 Monroe 
Ave., Kenilworth, N. J. 


e CLUSTER LIGHTS 


* POWER-BEAMS 5 Lig 
¢ VAPORTIGHT = * MERCURY VAPOR 


* BOXES and FITTINGS * EMERGENCY PORTABLES 
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: WAGNER’ 
: REPLACEMENT BEARINGS 

FIT RIGHT... 
AND WORK RIGHT... 


Wagner® Replacement 
Bearings DO help you make 
faster, better motor repairs. 


WAGNER® SLEEVE BEARINGS fit 
right every time because they are exact 
duplicates of the original bearings used 
in Wagner motors. Steel-backed and 
85 % tin babbitt-lined, they are precision bored to size... won’t 
seize or grab, won’t corrode. 


WAGNER® BALL BEARINGS are 
{exactly right for the motor in which 
they’re used. They are the same high 
quality bearings used in new Wagner 
motors... the finest money can buy. 


SLEEVE BEARING REPLACEMENT IS 
EASY WITH THE WAGNER® BEARING TOO 


Saree aa, 


This time-saver lets you drive out the worn bearing and install 

a new Wagner sleeve bearing in a single, easy operation. No 

pounding or reaming is necessary . .,. you get perfect alignment 
every time. 


P. S. If the motor isn’t worth repairing, sell a 
new Wagner® motor. There are times when it 
just doesn’t pay to repair an old motor. That’s 
the time to replace worn-out motors with new 
" Wagner motors. You remove any doubt about 
making a profit on repairing a badly worn motor, 
and save time for other repair work. Best of all, 
you make full profit on every Wagner motor 
“4 sale, plus giving your customers over-the- 
counter service. See your Wagner distributor... learn how easy 
it is to cash in on motor replacement sales. 


WA aner Electric Girporation| 


6413 PLYMOUTH AVENUE, ST.LOUIS 33, MO., U.S.A. 
OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 
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(90) AIR CONDITIONING. 


new models, and includes a room 
air conditioner 
Chrysler Corp., Airtemp Div. 


(91) GENERATORS. “Factors to be _ 


Considered When Installing Emer- 


gency Generators” is the title of — 


4-page folder which covers every 
phase of planning and engineering 
prior to the actual installation of 
the unit. Onan Diy., Studebaker- 
Packard Corp. 


(92) FAULT INDICATORS are illus- 
trated in Bulletin SP3 including 
ordering and dimensional informa- 


tion....Line Material Industries, 
McGraw-Edison Co. 
(93) LoAD CONTROL SYSTEMS. 


Bulletin GET-2916B, 4-page re- 
vision, describes load control sys- 
tems for industrial plants which 
generate all or a part of their elec- 
trical requirements. General Elec- 
tric Co. 


(94) STRIP HEATERS. Descriptions, 
illustrations and_ selection pro- 
cedures for line of general purpose 


and finned-type strip heaters are © 


provided in 12-page Catalog C-300. 
Bryant Electric Co. 


(95) POWER SUPPLY. 8-page Bul- 
letin DCX-361A describes new CVQ 
transistorized de power supply. 
Sola Electric Co. 


(96) SuMP PuMP Motors. Bulletin 
GEA-6687A, 6 pages, describes 
sump pump motors, 4 hp, 1725 rpm, 
in both standard and deluxe models. 
General Electric Co. 


(97) POWER TOOLS and their acces- 
sories are described in 68-page 
catalog. Skil Corp. 


(98) FLUORESCENT BALLASTS. 4- 


page Bulletin GEA-6912 features. 


new Bonus Line fluorescent lamp 
ballasts. General Electric Co. 


(99) REsIsToRS. Close tolerance 
power wire-wound resistors are de- 
scribed in Bulletin P-8.  Inter- 
national Resistance Co. 


(100) Grips for flexible conduit, 
cords, caps and connectors, strain 
relief and pulling are described in 
24-page Catalog No. 60. The Kel- 
lems Co., Ine. 


(101) OUTLET BOXES, covers and 
box supports are illustrated in 
price book No. SB-161. Arrolet 
Corp. 


(102) TRANSFORMERS. 4-page Bul- 
letin CVS-3631 describes standard 
sinusoidal constant voltage trans- 
formers. Sola Electric Co. 
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Form | 
LL-471 lists specifications for 20 


selection guide. — 


masomnenroncmeaseianetly 


Fire detection is big business! 


Cash in now with Kidde equipment! 


For years, schools, public buildings, businesses and 
homes have been waiting for an inexpensive, depend- 
able fire detection system approved by U.L. and F.M. 
Now you can sell them this vital detection system at a 
reasonable price. When you sell a Kidde fire detection 
system and install it yourself, there are thousands of 
dollars in potential profits for you. 


And, selling Kidde, you can be sure that you’re selling 
quality. For more than 30 years, Kidde has been the 
leader in fire safety. It’s a name you and your customers 
can trust! 


Find out more about Kidde fire detection components— 
and how you can use them to cash in on these most prof- 
itable markets! For more details, write Kidde today. 


Kidde Fyrindex detectors. Self-resetting, fast-acting, easy 
to install. Fixed-temperature units each protect up to 225 
sq. ft. Rate-of-temperature-rise models protect to 900 sq. ft. 
Combination rate-of-rise, fixed-temperature units each pro- 
tect 2500 square feet. All U.L. and/or F.M. approved. 


' Control, rectifier, zone 
annunciator panels con- 
tained in one cabinet. 
Monitors up to ten zones. 
12 or 24 v., de. 


TAMRAGMASMRAS * 


i CAGE GF 
FIRE 


Kidde weatherproof 
alarm bells — 6”, 8”, 
and 10” diameter. 


: Manual alarm pull for 
U.L.-approved. 


one or more stations. 


Kidde Ultrasonic & Detection Alarms Division, 685 pickin Road, Clifton, N.J. 


Walter Kidde & Company, Inc. 


|_tion, Ine. 


(103) SWITCHBOARD INSTRUMENTS, 
Types AB-30 and DB-30, are de- 
scribed in Bulletin GEZ-3308, 12 
pages. General Electric Co. 


(104) FLUORESCENT LIGHTING fix- 
tures are described in Catalog C- 
161 including four sections covering 
the “Engineered Line” of specifica- 
tion-type surface-mounted units, a 
22-page troffer section, RLM in- 
dustrial units and economy units. 
Keystone Electric Mfg. Co. 


(105) LoaD CoNnTROLS. The appli- 
cation of load controls is described 
in 32-page booklet “Cutting Pro- 
duction Costs with an MEK Load 
Control.” Machinery Electrifica- 


(106) Limit SWITCHES. Bulletin 
GEA-7319, 2 pages, describes new 
CR115B precision snap-action limit 
switches for highly repetitive oper- 
ation in limited-space industrial 
applications. General Electric Co. 


(107) ARMATURE WINDER. Bulletin — 
613AH describes new time-saving 
double-flier automatic model arma- 
ture winder. Possis Machine Corp. 


(108) AUTOMATION. 22-page Bul- 
letin 611 covers all phases of elec- 
tric eye applications in automation 
including illustrations and schemat- 
ics showing diversified photoelec- 
tric systems. Photomation, Inc. 


(109) CABLE TRACER. Details of 
a new Amprobe cable tracer de- 
signed to speed tracing of electrical 
conductors are described in catalog 
sheet. Pyramid Instrument Corp. 


(110) FLUORESCENT LUMINAIRES. 
Booklet B-7257 tells the advantages 
of lighting signs with fluorescent 
luminaires and describes equip- 
ment available. Westinghouse 
Electric Corp., Lighting Div. 


(111) WirInc DEvIcEs. A variety 
of wiring devices including 
switches, outlets, receptacle covers, 
wall plates and lampholders is de- 
scribed in new 8-page catalog 
C-101. The Bryant Electric Co. 


(112) INCANDESCENT LIGHTING. 
The Endura Series of incandescent 
lighting fixtures designed for com- 
mercial, institutional and resi- 
dential interiors is described in 
16-page catalog. Litecraft Manu- 
facturing Corp. 


(113) TRANSFORMERS. Operating 
and maintenance benefits of the 
Endur-All distribution transform- 
ers are described in Bulletin 
61B9943. Allis-Chalmers Mfg. Co. 


(114) Epoxy INSULATION. A new 
Systems Selector for epoxy insula- 
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tion shows the outstanding proper- 


ties of selected electrical insulating 
compounds. Electrical Insulation 
Div., Hysol Corp. 


(115) CABLES insulated with Oko- 
nex butyl-base high-voltage insula- 
tion are described in 48-page refer- 
ence manual. The Okonite Co. 


(116) SILICONES and their uses are 
illustrated in new 8-page Catalog 
CDS-129C. General Electric Co., 
Silicone Products Dept. 


(117) CoNTACTORS. Wiring dia- 
grams for the automatic control of 
mechanically-held contactors and of 
low-voltage relays are featured in 
Bulletin No. 80. Tork Time Con- 
trols, Inc. 


(118) MASoNRY-ANCHORING costs 
are analyzed in 8-page booklet en- 


titled ‘Install It for Less.” The 
Rawlplug Co., Inc. 
(119) ELECTRIC HEATERS. Form 


No. PC-1245 gives specifications 
and basic features of electric heat- 
ers plus a brief discussion of the 
advantages of automatic electric 


heat. Cavalier Corp., Electric 
Heating Div. 
(120) SPEED DRIVES. 112-page 


variable speed catalog features ex- 
clusive “lube-free’” integral and 
fractional horsepower variable 
speed drives. Sterling Electric 
Motors, Inc. 


(121) DISTRIBUTION REGULATORS. 
Bulletin RV2 contains information 
about overhead-type, single-phase, 
32-step distribution voltage regu- 
lators, rated 2.5 through 13.8 kv 
and 25 through 668 amps. Line 
Material Industries, McGraw-Edi- 
son Co. 


(122) AC GENERATORS. Publica- 
tion 2100-PRD-254 describes line 
of synchronous ac generators rated 
187 kva and larger. Electric Ma- 
chinery Mfg. Co. 


(123) INSULATION TESTERS. Bulle- 
tin 21-45-6 describes new and im- 
proved models of Megger insula- 
tion testers. James G. Biddle Co. 


(124) TRENCH HEADER. Technical 
Data No. 1 gives complete details 
on the new Robertson trench 
header, latest addition to line of 
Q-Electrical Fittings. Hea SH, 
Robertson Co, 


(125) CONTROLLER. Bulletin 4290 
describes lifting magnet controller, 
automatic discharge type, for use 
with all types and makes of lifting 
magnets. The Euclid Electric & 
Mfg. Co. 


STANDARD 


GUARDED 


New Cutler-Hammer 
oiltight pushbuttons give 
more circuit flexibility 


Now you can make any pushbutton 
station you want from this new com- 
plete line of operators. 


MORE THAN 30 DIFFERENT 
CIRCUIT ARRANGEMENTS 


You can get these pushbuttons in 
one-hole or base mounting, six differ- 
ent colors. You can get more than 
thirty different circuit arrangements 
. .. hundreds of varieties of stations 
in standard arrangements of up to 25 
elements. And you can get up to 8 
circuits on one pushbutton. Flexible 
oil resistant diaphragm behind the 
button is designed to stay soft and 
pliable. 


WHAT'S NEW? ASK... 


CUTLER-HAMMER 


Cutier-Hammer Inc., Milwaukee, Wisconsin # Division: Airborne Instruments Laboratory « Subsidiary: Cutler- 
Hammer International, C. A. « Associates: Cutier-Hammer Canada, Ltd.; Cutiet-Hammer Mexicana, S, A. 


USE 40% Less 
BEHIND-PANEL SPACE 


This new Cutler-Hammer oiltight 
line gives you more control in less 
space because they use 40% less 
behind-the-panel space than the next 
smallest unit. 

A colorful brochure, ‘‘MASTER 
DESIGN” will give you all the facts. 
Ask for Pub. LO-104-M241. 

These new pushbuttons that give 
far greater circuit flexibility than any 
other make are the kind of improve- 
ments you can expect from Cutler- 
Hammer. Give your local sales office 
or distributor a call. 
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| SHAWMUT’S 


THE 
ONLY 
AC 
RATED 


ONE-TIME 
FUSE 


© The only AC rated One-Time fuse. 

© Operates up to 38% cooler in switches 
and enclosures. 

e Gives up to 700% more Time Delay 
than ordinary One-Times. 

© Meets all Federal specifications. 

e Exceeds all industry standards. 

e Carries U.L. Label. 

e Provides predictable performance. 

e Available in a complete range of ratings. 
— from 0 — 600 Amps. 


ANOTHER SHAWMUT “‘FIRST”’ 


This all-new, silver-plated, One-Time fuse is the 

biggest advance in One-Times since 1900. It has 

a “high efficiency link’’ and pays for itself in 

power savings alone. A current limiter, it gives 

the kind of positive protection that modern 

circuits demand. Until you use Shawmut’s All- 

New, silver-plated One-Time, you'll never know 

‘ how good a One-Time fuse can be. Send for 

Bulletin O-T 601 today. 

. 
; 


<S 


(aoe THe CHASE-SHAWMUT co. 


ONE-TIME 


(126) Conpuir & Duct made of 
“Marlex” high-density polyethylene © 
are described in six-page folder. 
Triangle Conduit & Cable Co., Ine. 


(127) FLoopuicut. Bulletin 2725 
gives specifications and photo- 


metric data on new Quartz-beam — 


floodlight. Crouse-Hinds Co, 


(128) RANGE Drives. Brochure 
No. F-2028 describes application of 
the U.S. Varidyne all-ac-controlled 


speed systems to range drives for — 


paper, fabric, plastic and metal 
strip. U.S. Electrical Motors Ine. 


(129) SPEED MEASUREMENT SYS- 


TEMS. Bulletin GEZ-3251, 12 pages, — 


describes complete line of ac and de 


tachometer generators and indi- 
cators. General Electric Co. 
(180) ReLAy TESTING. “The Co- 


ordination and Testing of Protec- 
tive Relays in Industrial Plants” 
by T. L. Bourbonnais, II, is pre- 
sented in Publication ET-2159. 
Multi-Amp Div. 


(131) WirE MARKING. Literature 
describes new self-laminating wire 
markers which offer resistance to 
all conventional oils, grease, chemi- 
cals, etc. Westline Products Div., 
Western Lithograph Co. 


(132) Limit SWITCHES for use on 
machine tools, baling presses, wash- 
ing machines, dough mixers, 
moulding machines and printing 
presses are described in Bulletin 
9400. Atlee Corp., Monitor Con- 
troller Div. 


(183) CONTROLLERS. Bulletins 78- 
05 and 7855 describe ac preset 
printing press controllers for ap- 
plications requiring full torque 
start and slow down feature. Atlee 
Corp., Monitor Controller Div. 


(184) TESTING EQUIPMENT. GEA- 
7178, 12 pages, describes and shows 
how to select line of 15 ac and 9 de 
high-voltage dielectric test sets. 
General Electric Co. 


(1385) UNDERWATER LIGHTING Cat- 
alog Section G includes illustra- 
tions, specifications and dimensions 
on entire line of cast bronze low- 
voltage swimming pool lights for 
use in new or existing concrete, 
gunite, tile, steel or fiberglass 
pools. Stonco Electric Products Co. 


(186) LUMINAIRE. Booklet SA- 
8869 describes new 750- and 1000- 
watt mercury-lamp streetlighting 
luminaire, Type OV-50. Westing- 
house Electric Corp., Lighting Div. 


(137) Motors. Bulletin 1430 des- 
cribes D-Flange motors from 1 to 
150 hp. Century Electric Co, 


? 374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 

: SUBSIDIARY OF I-T-E CIRCUIT BREAKER CO. 

| : 
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‘ESTIMATING FORUM—XII 
: [FROM PAGE 84] 


mechanic’s off-job personal activi- 
ties and can cover the gamut from 
“domestic tranquility” to “domestic 
_ turmoil.” While management has 
'no control over the mechanic’s 
“after-hours” activities, it has a 
definite interest for this can be a 
potent factor in the man’s job pro- 
ductivity. More often than not, this 
factor is overlooked-—perhaps_ be- 
cause most mechanics lead a normal 
home-life and contractors are not 
looking for trouble from _ that 
source. 
| Suppose we use 100% as a me- 
chanic’s normal rate of productiv- 
ity. The type of home-life he has 
may alter that rating all the way 
from 115% down to zero. The top 
rating (115% or better) is not un- 
common for the man with a normal 
happy home atmosphere. He is ma- 
ture, with family responsibilities, 
children to educate, and a nice home 
and job that he wants to improve. 
' He takes his job seriously, gets to 
work on time, and works hard all 
day. His attitude and buoyant dis- 
position give a lift to all who work 
with him. 

The rather startling “zero” rat- 
ing has been reached, fortunately, 
in very few cases. In between is the 
range of most concern. The degree 
of personal or domestic trouble or 
problems can usually be measured 
by a progressive drop in a man’s 
job productivity. Cases of serious 
after-hours indiscretions are us- 
ually detected by apprentice train- 
ing and contractor requirements 
and the offenders screened out. 


Productivity Studies 


Studies of an electrician’s apti- 
tude and productivity are far more 
involved than similar studies of 
workmen in the ordinary industrial 
plant. The work picture of an elec- 
trician can change constantly. He 
works in different localities, on vari- 
ous types of projects, and with 
many crews. A study of his work 
on a specific day may not reveal the 
same results as a study of his work 
the next day or later. 

This discussion provides many 
ramifications, but they are all a 
part of the study of manpower pro- 
ductivity. The findings serve as a 
good background for the study of 
crew productivity which will follow 
in succeeding issues, 


HUBBELL DUPLEX ADAPTER 


15 A., 125 V. 


Hubbell Duplex Adapter No. 5291 is 
easy to attach, Just remove screw hold- 
ing metal or plastic plate to 2-wire 
receptacle. Leave plate in place. 


Tightening Screw A establishes adapter 
ground in a grounded system. If the 
system is ungrounded, connect adapter 
as shown at right. 


Adapter plugs into 2-wire receptacle. 
Screw A will go through plate to 
grounded box. It is connected to both 
U-slots of adapter. 


When an existing eystern is not prop- 
erly grounded, the adapter may be 
grounded by connecting a grounded 
wire to green hex Screw B. 


FAST TEMPORARY CONVERSION 
TO 3-WIRE GROUNDING SAFETY 


This polarized, plug-in adapter 
converts 2-wire duplex recep- 
tacles used with grounded or 
ungrounded systems to tempo- 
rary 3-wire grounding recep- 
tacles. Landlords find it a great 
convenience when tenants re- 
quiring 3-wire facilities cannot 
postpone occupancy until re- 
wiring is completed. 

To make a conversion, noth- 
ing in the existing system has 
to be removed except receptacle 
cover-plate screws, to make 
room for a captive screw in 
each adapter. This captive 
screw acts as a conductor from 


HARVEY 


the two U-slots to the grounded 
system, For use with recep- 
tacles in ungrounded systems, 
there is a green binding screw 
to permit connection of an in- 
dependent ground wire. Either 
way, the electrically independ- 
ent blades and contacts con- 
tinue existing split circuits. 

The polarized adapter oper- 
ates in any parallel or T-slot 
duplex receptacle with metal or 
plastic cover plates. Brown or 
ivorine bakelite, for 15 amperes, 
125 volts. Size: 1.4” from plate, 
3.3” high, 1.75” wide. 


INCORPORATED 
Bridgeport 2, Connecticut 


In Canada: Scarborough, Ontario 
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Symbol of Security 


The small red box on the wall is the Gamewell tee | The Gamewell Flexalarm catalog illus- 

: “Century” non-code station — a symbol of the same de- a Die yee fire alarm installations 
| pendable protection, in buildings, that the familiar ee ae as 1 oo hen oie coon ee 
Gamewell street box brings to most of our cities. Tur GAMEWELL CoMPANY, 1318 Chest- 

The attractive, functional Century box is just one _ ' nut Street, Newton Upp Falls 64, 
Hi element in the Gamewell ‘‘Flexalarm”’ line of interior 7. Mass. A Subsidiary of E. W. Bliss Co. 


systems. The Flexalarm building-block concept allows a7 
freedom in designing systems for maximum protection | 
in every type of building. And this flexibility is backed by _ 
factory trained sales representatives who offer you the a 

benefit of Gamewell’s specialized experience in fire alarm / 


engineering. 4 : : 
You can depend on the name of Gamewell. Fire pro- ae i 
tection has been our profession for over 100 years. ie os : 
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Cooling Motor 
Construction 


| QUESTION K39—We have a num- 
ber of single-phase fractional-hp 
motors used to drive fan blades for 
_ cooling transformers. When we took 
‘them apart for maintenance, we 
noticed that the iron rotors did not 
line up with the iron in the stators. 


Bearing 


az Ninding 


Fan blade 


About half of the rotor is out of the 
| field. Could anyone tell us why these 
_ motors are constructed in this way? 
—H.G.R. 


_ ANSWER TO K39—These fans are 
for vertical operation and do not, as 
a rule, run continuously. They do 

not get checked too frequently and 

-must be ready to operate whenever 
the transformer temperature rises 
to the setting of a thermostat. To 
keep the size down to avoid bulki- 
ness and still get a good motor in a 
small package, the magnetic bearing 

_ principle is made use of. Part of the 

rotor iron being out of the stator 

while at rest eliminates the need of 

a thrust bearing. Hence while run- 

' ning, the rotor is pulled up into the 

- stator, relieving the thrust load due 
to the weight of the fan blade. You 
will notice you can move the rotor 
up and down (or in and out) quite 
a bit, so be careful of shim replace- 
ment when reassembling.—W.E.G. 


_ANSWER TO K39 — The motor 
shown is usually described as a 
free-floating non-friction fan motor. 
They are usually of a sleeve bearing 

type and have metal end-thrust 
washers where the ball bearings are 
normally located. The long shaft of 
the motor acts as a unit bearing. 

- When the fan is in operation the 
‘magnetic pull between the rotor and 
iron stator fields pulls the two 
nearly in line, thereby eliminating 


Reader’s Quiz 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 
repairs. Answered by electrical maintenance engineers and industrial electrical contractors 
out of their experience. For every question and every answer published we pay $5.00. 


all end thrust on the motor unit. 
When the motor is shut down, the 
weight of the rotor causes it to fall; 
thus the need for the end thrust 
washers. Felt washers are also re- 
quired to reduce motor noise during 
the periods of acceleration and de- 
celeration.—H.E.H. 


ANSWER TO K39—The rotor is 
not placed in line with the stator 
because the design is such that the 
magnetic coupling of the rotor to 
the stator is to be weak. 

The coupling is to be weak so that 
if the motor is stalled, due to wind 
blowing against the fan blades, the 
motor will not overheat or burn-up. 
It follows that a motor with high 
magnetic leakage is able to with- 
stand stalling since the stator wind- 
ing is designed to dissipate the 
excess heat generated by poor cou- 
pling.—T.W.C. 


Heat Effect on Iron 


QUESTION L39—In removing sta- 
tor windings from motors, we have 
used a baking oven at 500 degrees 
for a period of eight hours. This 
burns out all the insulation, varnish 
and paint off the motor. Would this 
amount of heat change the charac- 
teristics of the iron lamination? 
They tend to be a little soft on the 
outer punchings.—E.S.H. 


ANSWER TO L39—Electrically or 
magnetically the iron laminations 
will not change at a temperature of 
500° F. These characteristics will 
not be affected up to a temperature 
of 750° F'; however, depending upon 
the age of the motor, the following 
can happen. Some insulating mate- 
rials used to insulate one lamination 
from another lamination will run 
and leave the space between two 
laminations uninsulated, if exposed 
to 500° F for as long as 8 hours. If 
this happens, then the effect of lami- 
nation is somewhat decreased and 
as a result the eddy-current losses 
will increase, giving a final result 
of a decrease in motor efficiency.— 
T.W.C. 


ANSWER TO L39—Magnetic fa- 
tigue or aging characteristics is a 
function of temperature. This 
means that iron subjected to ele- 


vated temperatures over long pe- 
riods of time, as in transformer 
cores and motor rotors and stators 
in continuous operation, develops 
magnetic fatigue which causes in- 
creased core loss. Prolonged heat- 
ing at even so low a temperature as 
50° C, if continuous for several 
weeks, will produce an appreciable 
effect. 

However, electrical steel has sub- 
stantially non-aging characteristics 
within normal operating tempera- 
tures. The 500° temperature you 
speak of will adversely affect the 
characteristics of the iron. There 
will be an increase in hysteresis 
loss, but this will be slight.—J.M. 


Porcelain Insulator 
Tests 


QUESTION M39 — We have re- 
cently had a failure on our 4160-volt 
distribution board. The fault oc- 
curred across one of our porcelain 
insulators to ground. The insulator 
showed signs of burnt spots where 
the current flowed to ground, but 
we were able to remove this dis- 
coloration. The questions are: 1) 
How can these insulators be 
tested? 2) Was the “insulating 
properties of these insulators dam- 
aged or destroyed? and 3) How 
can similar failures be prevented? 
—J.A.M. 


ANSWER TO M39—1. The insu- 
lator can be tested by high-potential 
test. If the necessary equipment is 
not at hand, it can be rented; or in 
most areas the services of a test en- 
gineer can be obtained, who for a 
reasonable fee will conduct the test- 
ing. 

2. The insulators have not been 
damaged unless they have cracked 
or are permanently marked. 

8. The discoloring mentioned in 
the question was a result of a com- 
bination of the arc, dirt, oil or 
moisture. To prevent further oc- 
currences keep the insulators clean 


and dry.—T.W.C. 


ANSWERS TO M39 — There are 
two publications you may find help- 
ful: 
Standard 41 of the American 
Institute of Electrical Engineers 
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Sta a ea oe 


ears 


JOB-PROFIT TOOLING IDEA 


FROM GREENLE 


: 
“We saved 


several thousand 


dollars with 
GREENLEE TOOLS 
on a complicated 
missile site contract,” 


says FRED S. BREECE 


superintendent of electrical construction 
for A. NERI, Inc., of California 


A. Neri, Inc., of California, is the electrical contractor for three 
Titan missile-launching complexes near Mountain Home, Idaho. 
Specifications for this job call for approximately 345,000 feet of 
rigid conduit and over 90,000 feet of thin-wall conduit. Installa- 
tion requires more than 14,000 bends and 2,000 knockout 
openings for distribution and junction boxes. a 


Ralph Neri, assistant superintendent on the job, reports: 
“We are using Greenlee benders, knockout punches, and 
punch drivers exclusively. In most cases we have been able te 
take the tools right to the conduit instead of taking the conduit 
to the tools . . . and get the job done faster.” 


This view (right) of one of the missile- 
launching sites gives some idea of the 
complexity of this job. The cylindrical 
structure still in the forms is the en- 
trance portal for the entire complex. 
The concrete dome will house the con- 
trol center. When the work is com- 
pleted, all these structures will be 
completely underground. 


Work area in the tunnels and other structures in the 
missile-launching complex is so limited that A. Neri, Inc., set up 
a prefabricating shop where bends in various diameter conduit 
are made on Greenlee benders. The finished bends are then taken 
to the construction site for installation, substantially reducing the 
man-hours required to complete the job. Two No. 884-E one-shot 
benders with 4” capacity, and powered by Greenlee No. 798AC-SA 
two-speed hydraulic power pumps, are used in this prefab shop. 


Bending conduit right on the job is done on three 
Greenlee No. 880-M2 benders like the one shown above. Breece 
reports-the light weight and compactness of these tools are a 
definite advantage to job efficiency in the confined work areas of 
the tunnels. All benders are operated either by Greenlee hydraulic 
hand or power pumps. According to Breece, there have been no 
major repair or maintenance costs with any of their Greenlee tools 
— another big saving for A. Neri, Inc. 


GRE NLEE JOB-PROFIT TOOLING 


eee cost control for contractors 


To complete this job, work- 
men for A. Neri, Inc., will make over 
4,000 bends in 90,000 feet of 1%” 
through 2” thin-wall conduit, using 
three Greenlee No. 880-M2T thin-wall 
benders (as pictured above). 


For total bending work on both thin- 
wall and rigid conduit on this con- 
tract, Breece estimates his company 
will save several thousand dollars 
through the use of Greenlee benders. 


“We also should save by 
using Greenlee knockout punches 
and drivers,” Breece states. To speed 
the work of making over 2,000 knock- 
out openings for 44” through 4” di- 
ameter conduit, A. Neri, Inc., is using 
Greenlee No. 7310 hydraulic knock- 
out driver and punch sets (as shown 
above), Greenlee No. 1731 one-shot 
knockout punch driver, and the No. 
1804 ratchet knockout driver. 

Greenlee equipment used for this con- 
tract was purchased from National 
Electric Supply Company, Oakland, 
California, whose representative 
worked closely with A. Neri, Inc., in 
providing the right tools for each job. 
For help in selecting the exact 
GREENLEE JOB-PROFIT TOOL- 
ING needed to streamline your opera- 
tions, help control costs, and assure 
a better return on your tool invest- 
ment, see your Greenlee distributor 
...or write for Bulletin E-240A today. 


GREENLEE TOOL CO. 


1955 Columbia Ave., Rockford, Illinois 


EXTRA 
VALUE 
FASTENERS 


_ DIAMOND 


SPRING TOGGLE BOLTS 


= 


* PATENTED FEATURE: 
Wings Form Truss; 
Don’t Bear on Bolt. 


KEYSTONE® 
EXPANSION SHIELDS 


DHD@ HAMMER 
DRIVE ANCHORS 


* Exclusive Internal 
Prevents Ribs Provide 
Nut Pullout. Maximum Expansion. 


*Exclusive Nutstop 


CALKING ANCHORS 


*exclusive Red Fibre 
Disc Keeps Dirt 
Out of Threads. 


Expansion Fits 
Irregular Holes. 


CLOT INTL) 
HOLLOW WALL 
ANCHORS = 


More Than 
500 Other Items 
With “Built-In” 

Extras 
PLUS 


*5 Times Exclusive Pole Line 
Greater Thread Area... Hardware 
No Stripping! 


FREE SAMPLES 


Bm 
DIAMOND 


Fasteners With Extra Value 


(ASA C29.1), covering the man- 

ner of making insulator tests. 
High-Voltage Insulator Stand- 

ards of the National Electrical 

Manufacturers Association, de- 

scribing the test, tolerances, and 

causes for rejection of faulty in- 
sulators. 

Proper tests of insulators demand 
lab-controlled conditions. All re- 
sults, to be meaningful, must be 
corrected to standard barometric 
pressure, temperature and humid- 
ity. This is most definitely not a 
one-time, do-it-yourself project. 

The insulating qualities of your 
insulators may very well be dam- 
aged. I believe the best course for 
you to take is to have the manufac- 
turer’s application engineer look 
over your installation, have the nec- 
essary test made, and then follow 
his recommendations.—F.W.G. 


4-Wire Delta Loads 


QUESTION N389—In a 4-wire delta 
system where a high phase is pres- 
ent, how would I compute the serv- 
ice neutral where it has power and 
light load combinations? Power load 
equals 300 amps; light load equals 
200 amps.—V.S. 


ANSWER TO N39—Since the neu- 
tral conductor is not used for the 
3-phase power load, there is no 
neutral current flowing from load 
Z to N. 

Assuming that load X is exactly 
the same as load Y, there is no neu- 
tral current flowing when both loads 
are connected. When load X is com- 
pletely shut off, the current flowing 
through load Y will also flow 
through the neutral conductor. 
When load Y is completely shut off, 
the current flowing through load X 
will also flow through the neutral 
conductor. Any load connected with- 
out a neutral connection (load W) 
does not draw neutral current. 
Hence, the maximum neutral cur- 
rent flowing would be determined 


300A 


eal 
—t 
S}I-phase 3-wire 
Ty |= ltg. load ( balanced) 


Voltage 


$: 
AB=230V. | BN=II5V. 
BC=230V. | CN=II5V. 
CA=230V. | AN= 199V, 


by load X or load Y, whichever is 
the larger. This is the method used 
to calculate the neutral feeder load 
in accordance with Section 220-4 (d) 
of the 1959 NEC. The service neu- 
tral size as required in Section 230- 
41 NEC is dependent upon Section 
220-4 (d).—H.S.H. 


ANSWER TO N89—Since all perti- 
nent facts have not been stated, a 
few assumptions will have to be 
made, based on what will be found 
on a common installation of this 
type. 

Because you mention power and 
lighting loads, one can assume that 
the 300-amps represent the 3-wire 
3-phase load and the lighting load 
is 200 amps. This combination 
would also indicate that the 4-wire 
delta system is 115/230 volts with 
3-phase line voltages of 230 volts, 
and one center-tapped single-phase 
transformer connected across two 
phases, producing 115/230 volts for 
the 200-amp lighting load. Nor- 
mally the center-tapped single-phase 
transformer will be sized large 
enough to supply its portion of the 
3-phase 3-wire load plus (vectori- 
ally) the 115/230-volt single-phase 
load. The high-voltage leg you speak 
of is that phase not connected to the 
center-tapped single-phase trans- 
former and will be 1.73 times the 
line-to-neutral voltage of the two 
other phases, which in this problem 
would be 1.73 times 115 volts or 
approximately 200 volts. Naturally 
no lighting load would be connected 
from the high leg to the neutral, so 
this leg is present only to complete 
the 3-phase source for the 3-wire 
3-phase loads. 

If we can assume that the 200- 
amp lighting load is supplied from 
the 115/230-volt single-phase trans- 
former, and the loads connected to 
the neutral are balanced, then the 
neutral would carry no current. 
However, Paragraph 220-4(d) of 
the NEC requires that line-to-neu- 
tral loads of 3-wire single-phase 
systems up to 200 amps be sized to 
full capacity. On the problem at 
hand this would mean that a min- 
imum of three No. 3/0 RH con- 
ductors would be required to feed 
the single-phase distribution center 
from the point of tap to the 4-wire 
delta supply. The neutral could be 
smaller only if some of the single- 
phase loads supply 2-wire 230-volt 
appliances from this portion of the 
supply. For example, assume that 
the 115/230-volt load of 200 amps 
supplies a balanced 3-wire single- 
phase load of 100 amps and a 100- 
amp load for 230-volt 2-wire appli- 
ances. Then the neutral need be 
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Fluorescents, all burn brightest when 
they’re new. But after the first hundred 
hours—that’s when the difference begins 
to tell. The inside difference! 

Here, in test after test, Sylvania gives 
you a distinct advantage:.an 8% div- 
idend in clean, steady, brighter light. 
A longer-lasting brighter light — at no 
extra cost. 


It’s due to a new “‘stabilized”’ long-lasting phosphor 
developed by Sylvania engineers. And an exclusive “homo- 
genizing” process that blends the phosphor particles evenly 


for uniform brightness. 


No wonder Sylvania can promise lower TCL (Total Cost of 15, 60 Boston St., Salem, Mass. In Canada: = 
Lighting—which means cost of lamps plus power plus mainte- “ 


PERCENT OF RATED LIGHT OUTPUT 


SYLVANIA TOP RATED 
FLUORESCENT LAMPS 


ORDINARY 
FLUORESCENT 
LAMPS 


4000 5000 
HOURS OF BURNING 


Maintained Light Output 


for full refund of purchase price.” 


For longer-lasting brighter light, call your 
Sylvania representative. Or write: Lighting 2 
Division, Sylvania Electric Products Inc., Dept. Slased to 


Sylvania Electric (Canada) Ltd., Montreal. 


nance) with this exclusive money-back 
guarantee: “If at any time a Sylvania 
Fluorescent Lamp fails in your opinion 
to provide better performance than any 
other brand fluorescent lamps, on the 
basis of uniformity of performance, 
uniformity of appearance, maintained 
brightness and life, it may 
be returned to the supplier 


ror 
FLUORESCENT 
LAMPS 
Ss 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 
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ELECTRIC 
SCREWDRIVERS 


The 260 ana 262 Super Screwdrivers offer ext 
i jpewer with a choice of clutches and speeds. 


and ore a choice of aulehee: 


production unit with 
| 7/16" Hex Drive, Quick 

Change ‘Chuck built onto 
spindle. Power is con- 
trolled with: eight point 
selector, ’ 


The 303 Air Impact Screwdriver has a remote ex- 
haust system. Power is varied mith eight point 
selector. 


Use SIOUX 


‘The SIOUX 1495 All Angle Drill is one 


isa SIOUX you know what it will do. Horse ict ce 
and torque for each SIOUX Electric Drill ge 
rated, certified and stated in the catalog. You 
know the power is there. If you’ve had a SIOUX 
Drill before, you know how long it continu 
deliver that power. Extra long life means 
low cost per year. 


Super-Powered V4" (1472) and ¥"(1477) 
provide torque for the toughest jobs, at a che 
of speeds. Their advanced design with brust 
at the front of the drill permits paslar sarees 
and cooler running. 


most popular of all professional dri 
rugged fistful of power that gets into the 
restricted spaces. Ask your siou — 

for a demonstration. a. 


the way through? 


=) = 


oe 


‘i 

|; 

'; 
‘ 
Vs 


INC. 


ALBERTSON & CO., 


Sioux City, lowa, U.S.A. 


Canadian Warehouse: 379 Comstock Road 
Scarborough, Toronto, Ont. 
SOLD THROUGH DISTRIBUTORS IN U.S. CANADA AND OVERSEAS 
FIND YOUR NEAREST U.S. DISTRIBUTOR UNDER “TOOLS, ELECTRIC” IN THE YELLOW PAGES 


A AIR & ELECTRIC IMPACT WRENCHES ¢ DRILLS ¢ SCREWDRIVERS « NUT RUNNERS ¢ SANDERS ¢ GRINDERS 
‘4 ELECTRIC POLISHERS e FLEXIBLE SHAFTS e PORTABLE SAWS e VALVE GRINDING MACHINES & ABRASIVE DISCS 


B.EGoodrich 


FOR SUPERIOR PERFORMANCE 
... SPECIFY GEON VINYL 


Twenty Years Proof of savings, safety and reliability 
comes when you specify insulation based upon Geon 
vinyl compounds. Manufacturer after manufacturer 
knows it—that’s why so many choose Geon viny] again 
and again. There’s another advantage, too: Using 
Geon compounds assures uniform high quality, since 
B.F.Goodrich Chemical has built its reputation through 
such dependability for two decades. 

Geon compounds make insulation really weatherproof. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 
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No question about moisture resistance. No problems 
of aging, or exposure to oil or grease. And the best 
part is that you get superior performance at no extra 
cost to you. 

There need be no confusion on quality—just specify 
Geon vinyl. Your supplier can provide performance 
data, or you can write Department NQ-4, B.F.Goodrich 
Chemical Company, 3135 Euclid Avenue, Cleveland 15, 
Ohio. In Canada: Kitchener, Ontario. 
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sized only for 100 amps, the max- 
imum unbalanced load from line to 
neutral. Therefore, the single-phase 
3-wire feeder could be two No. 3/0 
RH and one No. 2 RH. To sum- 
marize the foregoing, computing 
the size of a neutral for a 4-wire 
delta system is the same as com- 
puting the neutral of a common 
3-wire single-phase supply.—J.H.W. 


| ce ERR 
Can You Answer 
These QUESTIONS? 


QUESTION X39—The consensus of 
opinion at our plant is that eco- 
nomics dictate in the design of ‘“T”’ 
connected transformers for 3-phase 
to 3-phase power in capacities of 
15’ kva and less. 

I would appreciate a discussion 
on the subject of economics of de- 
sign for 3-phase transformation on 
“T”” connected vs. 3-phase trans- 
formers.—J.A.M. 


QUESTION Y39—We have a 100- 
amp, 3-phase, 208/120-volt lighting 
panel with a 50-amp, 3-pole, “HH” 
frame, main breaker and nine 20- 
amp, 1-pole, “EQ-B” frame branch 
circuit breakers. All branch circuit 
wire is No. 12 TW. The current 


_- available with a short circuit at the 


panel is 14,000 amps asymmetrical; 
a fault on a branch circuit 5 ft or 
more from the panel would have 
5,000 amps or less available. Should 
“HH” frame breakers have been 
used for the branch circuits to pro- 
tect against a fault in the first 5 ft, 
or will the main breaker handle 
this ?—A.G.C. 


QUESTION Z39—1 have, in several 
cases, tried to pick up wattless cur- 
rent with 1.0 pf synchronous mo- 
tors by increasing the dc excitation. 
It just doesn’t work. Why? 

I have done this with 80% pf 
machines (motors and generators) 
and it does work. 

Why, if we have an 80% full load 
on a 1.0 pf motor, will it not carry 
the balance of its capacity in kvar 
the same as one rated at 80% pf 
will do when carrying 100% of its 
rated hp or kw load? 

I have tried this on 1.0 pf motors 
working at only 20% to 30% of 
their rating; even then I was un- 
able to get an increase in motor 
amps with an increase in field ex- 
citation. —A.A.N. 


‘PLEASE SEND IN 
YOUR ANSWERS BY JULY 15 
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for high lumen output and intensity 


from acompact light source, it’s the 


uardian 


quartz ‘lite 


floodlight 


Better heat dissipation . . 


° 


finned construction holds operating 
temperature well within lamp’s 
most efficient range. 


check these advantages i 


Compact size, high output .. . small 500 watt lamp produces 
10,500 lumens. 


Lifetime durability ... heavy, cast aluminum housing, heat resistant 
tempered glass lens, all non-ferrous hardware that can’t rust, never 
needs paint. 


Long lamp life . . . iodine cycle reduces blackening and maintains 
efficiency while increasing the lamp’s life to a conservative rating 
of 2000 hours. 


Completely weather-sealed .. . hinged door has heavy gasket, 
positive screw-lock. 


Complete application versatility . . . three models—wide, medium 
and narrow beams. One mounting bracket provides for pole, wall, 
overhead or base installation. 


It’s the most attractive, best designed fixture 
of its type available! Get all the facts. 


Write today for the quartz /lite Bulletin. Address Dept. E. 


Seaien Light Company 


# - ) Representatives i in All Principal Cities 
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500 NORTH BLVD. + OAK PARK, ILLINOIS 
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FROM MANUFACTURERS OF 
CONDUIT SINCE 1910... 


Electrictube’ 


- 
{ 
THIN WALL STEEL 


CONDUIT 


| e Uniform Gauge 

| e Accurate Diameters 
| e Bends Easily | 
e Easy to ‘‘Fish”’ | 


Won't Kink... Won't Flatten 


ee a 


Speeds Job, Saves Money 


“ELECTRICTUBE” EMT Steel Conduit 
has long been a favorite of contractors 
because of its outstanding quality and 
features. Satin-finished, electro-gal- 
vanized exterior provides exceptional 
corrosion-resistant life. Super-smooth 
interior enameled-finish permits easy 
feeding, pulling around bends and re- 
feeding wire without strain or effort. 
U/L approved, meets Fed. Spec. WWT 
806b. See your local distributor or write 
Clayton Mark for free literature. 


OO EE 


Distributed in all 50 states 
and throughout the world 


CLAYTON 
MARK 


Zi & COMPANY 
1900 DEMPSTER STREET - EVANSTON, ILLINOIS - U.S.A. 


G@ pumps SOR WaTER WELL surPLies SY, conourr & UNIONS ene 


EEE 
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installation and a proposed instal- 


Answered by: 


Fluorescent Fixtures 
Cellulose Tile 


Below is a sketch showing 
a typical cellulose tile ceiling 


lation of fluorescent fixtures ‘on it. 
You will note that we intend to 


have the fixture separated from the 
tile (which is flame treated) by a 


strip of asbestos hardboard %s in. 


thick extending the entire length 
of the fixture and over each side + 
in. and having no openings except 


where mounting screws and wires 


go through. 


We believe this installation is 


more fireproof than if the same fix- 
ture was mounted on some wood 
panels which is permitted. 


Is this type of installation a 


‘violation of the intent of the code? 


If so, please explain. 

Our local city inspector (who is 
new on the job) thinks so, how- 
ever, the old one who had been in- 


Joist ——~+] 
Yq x4 Furring strip 


Flame treated 2" 


cellulose tile a 
Asbestos hardboard the a Pa 
Bee NOZOLO"O 


Fixture ——— 


specting for over ten years had 
been accepting it. Many buildings 
and homes now have ceilings of 
less than 8 ft and recessed fixtures 
of same light output are much more 
expensive. Hven the 13-in. extra 
head room is sometimes desirable. 
—T.W.M. 


For the convenience of our 
e readers, the provisions of 
Section 410-74(b) which apply are 


~ quoted as follows: 


~ “(b) Combustible Low-Density 
Cellulose Fiberboard. Where a fix- 
ture containing a ballast is to be 
installed on combustible low-dens- 
ity cellulose fiberboard it shall, 
where surface mounted: 

“(1) Be approved for this con- 
dition, or 

“(2) Be spaced not ine than 13 
in. from the surface of the fiber- 
board. 


Consulting Editor B. A. McDonald, 
for the past 11 years a major con- 
tributor to this department, died on 
May 10 after a brief illness. See 


page 177. His wide knowledge, 
long experience and prolific articles 
in the field of code application, 
interpretation and compliance won 
for him a devoted, nation-wide fol- 
lowing. Some of his most recent 
commentaries, as yet unpublished, 
will continue to appear in this de- 
partment. Comments or questions 
regarding them should be directed 
o “Questions on the Code.” 


“(3) Where such fixtures are 
partially or wholly recessed, the 
provisions of Section 410-62 to 
410-70 shall apply. 

“Combustible low-density cellu- 
lose fiberboard is considered to in- 
clude sheets, panels and tiles which 
have a density of 20 lb per cu ft or 
less, and which are formed of 
bonded plant fiber material; but 


“does not include solid or laminated 


wood, nor fiberboard which has a 
density in excess of 20 lb per cu 
ft.2 

This code rule, under Section 
4184, first appeared in the 1956 edi- 
tion of the code. The occasion for 
the rule was prompted by field ex- 
perience which indicated numerous 
fires due to the mounting of fluo- 
rescent fixtures on combustible sur- 
faces. When Code-Making Panel 
No. 10 deliberated the matter back 
in 1955, one of the remedies con- 
sidered was “the insertion of non- 
combustible material between the 
fixture and ceiling.” Other factors, 
such as the treatment of ceilings 
to make them less combustible, also 
were considered. This is a matter 
of record in the 1955 report of the 
“proposed amendments to the 1953 
Code.” In so far as the “treatment 
of fiberboards to make them less 
combustible” is concerned, Panel 
No. 10 expressed the opinion that 
the effectiveness of such procedure 
is questionable. 

In view of the foregoing it ap- 
pears evident that the members of 
C. M. Panel No. 10 did not con- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . 


Questions on the Code 


B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


sider the insertion of non-com- 
bustible material, such as asbestos 
board, between the fixture and the 
ceiling, or the flame treatment 
which you propose, as_ sufficient 
safeguards against the fire hazard 
involved. As a result, it is my 
opinion that both the intent and 
the literal text of Section 410-74 (b) 
may only be satisfied when one of 
the two specific requirements are 
satisfied. Underwriters’ Labora- 
tories now list fixtures which may 
be installed on low-density cellulose 
fiberboard. 

Regardless of the foregoing per- 
sonal opinion, some inspection au- 
thorities have, and are now recog- 
nizing the use of asbestos cement 
boards, 4 or xs in. thick between 
the fixture and the ceiling. Others 
are recognizing fiberboard with a 
density in excess of 20 lb per cu 
ft for the same purpose. Such pro- 
cedure is based on the premise that 
the fixture is not directly installed 
on a combustible low-density cellu- 
lose fiberboard ceiling. As a result, 
there is a conflict of opinion which 
will continue to prevail until an 
Official Interpretation, or a code 


revision clarifies the question.— 


B.A.McD.—6/61/1 


Location of Warning 


Signal 
Q Our company is drawing 
© plans and writing specifica- 
tions for a hospital addition. In 
the addition, there will be an oper- 
ating room. Our question concerns 
the location of the ground-contact 
indicator. The doctor in charge of 
this hospital does not want the 
audible warning signal located in 
the operating room. Would apprect- 
ate your comments on this problem. 
D-H. 


Your statement is covered in 

e Article 517, Flammable An- 

esthetics, of the NEC and your at- 

tention is called to 517-6 (d), Cir- 

cuits in Anesthetizing Locations, 
which reads: 

“In addition to the usual control 
and protective devices, the un- 
grounded system shall be provided 
with an approved ground-contact 
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Building new...modernizing 


Nothing equals the versatility, quality and economy of Mineral 
Insulated Cable for jobs up to 600 volts! LI It’s fast—MI Gable is 
rigid, yet so flexible electricians make even complex bends by hand, 
right on the job. It saves money: since MI Cable takes fewer 
man-hours to run—you get a better job quicker, at lower cost. 
It’s safe—MI Cable is solid, ending problem of moisture, heat and 


penny doe doesn 
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- good jobs call for MI Cable 


xp losion. _| Get the full details on MI Cable. Write for Catalog S-2. 
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indicator so arranged that a green 
signal lamp conspicuously visible 
to persons in the anesthetizing loca- 
tion remains lighted while the sys- 
tem is isolated from ground. An 
adjacent red signal lamp and an 
audible warning signal shall be 
energized when any conductor of 
the system becomes’ grounded 
through a resistance or a capaci- 
tive reactance of any value up to 
at least 60,000 ohms. The current 
through the ground indicator to the 
ground shall not exceed 2 milliam-— 
peres. The indicator and associated 
signals shall not be installed with- 
in a hazardous area. 

“The proper functioning of the 
indicator should be tested at in- 
tervals of not more than one week 
by grounding successively each con- 
ductor of the energized distribution 
system through a suitable meter 
or resistor. Such tests should be — 
made only while the location is not 
being used and when entirely free 
from combustible gases or vapors. 
A permanent record should be kept 
of the results of such tests.” . 

I also call to your attention the 

= | National Fire Protection Associa- © 

~ | tion No. 56, which is the code for 
| : use of flammable anesthetics, and 
| I call to your attention the follow- 
‘ | ing that is in addition to (d) as 
| It's designed by Electricians for Electricians! quoted above. Under A 244 of the 
NFPA Pamphlet No. 56, the fol- 
| lowing statement is recorded: 
| “It is recommended that a sepa- 
rate isolating transformer and 
| ground indicator be used for each 
/ room of anesthetizing locations, so 
that ground alarms in one room do 
not disturb persons in other rooms. 
In any event, the rated capacity 


LIDSEEN 
“Chicago” benders 
are your 

BEST BUY — 


| illustrated: 


No. 5100 for bending 2", 
| %” and 1’ rigid conduit 


Now! The Lidseen “‘Chicago’’ Bender meets the electrician’s 
requirements more than ever. This improved “‘Chicago”’ 
bender incorporates all the additional features that electri- 
cians felt could make it the best on-the-job tool. It’s lighter 
in weight, adjusts to any working height, wheels for easier 
portability and a// models feature Lidseen’s famous calibrated 
degree scale. Lidseen ““Chicago” Benders are at least twice as 


fast as hydraulic and work equally well on Aluminum or Steel and the number of circuits con- 
Conduit. Remember . . . before you buy just any bender, ask | nected to each transformer must be _ 
the electrician who is using a “‘Chicago”’ Bender; he will tell small enough that normal capaci- 
you it’s the finest tool available and at a price that is emi- | tance and leakage currents from 
nently reasonable. the system to ground do not pre- 
vent proper operation of the 
Bending Circles and Inside Radius ground indicator.” 


From the above-mentioned pub- 
lications, it is the writer’s opinion ~ 
that the audible warning signal is 
required in the anesthetizing loca- 
tion to be out of the hazardous 
area, which would mean above the 
5-ft floor level area.—R.E.W.—6/ 
| 61/2 


No. 5300 


Yo" Conduit or Pipe 
%” Conduit or Pipe 
1” Conduit or Pipe 


1%” Conduit or Pipe 
1Y2" Conduit or Pipe 


Write for NEW illustrated folder on How 
to Bend Conduit 


Insulation Thickness 
Over 600 Volts 


For underground primary 

LIDSEEN . * 4800/8320Y distribution 

| feeders to semi-buried transformers 

OF NO RTH CAR OLIN A, IN Cc. | serving a multi-building school, our 
1050 FIRST STREET, HAYESVILLE specifications are as follows: 

NORTH CAROLINA | “Cable shall be single conductor 


164 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1961 


“21> > Wat ube ela ae at =r J 
ea , 
i 


No. 2 AWG 19-strand copper, with 
10/64-in. minimum insulation thick- 
ness of butyl-base compound, a 3- 
mu by #-in. copper-shield tape and 
a dz-in. Neoprene jacket. Cable 
shall have physical and electrical 
characteristics in strict conformity 
with ASTM and IPCEA require- 
ments for 5000-volt shielded cable 
and shall have had a certified manu- 
facturer’s test of 14 kv. The elec- 
trical contractor shall test for con- 
tinuity of shield tape between all 
terminal points of each length of 
cable installed, and provide a stand- 
ard AIEE Installation Hi-Potential 
test after installation and prior to 
placing cable in service. 

“Three (3) No. 2 1/e insulated 
‘cables and one (1) No. 2 1/c bare 
neutral shall be run in 4-in. fiber 
duct with concrete encasement as 
shown on plans.” 

At the present time, the system 
primary supply voltage is 4800 
volts delta but will ultimately be 
changed to 8320Y, or 8320 volts 
between phases or 4800 volts phase 
to ground. It is, therefore, the 
power company’s contention that 
' the cable insulation thickness should 
be st in. instead of the 10/64 in. 
specified. 

It is our contention that inas- 
much as the 10/64 in. butyl-base 
insulation lies between the conduc- 
tor and the grounded shield tape, 
the voltage, therefore, shall never 
exceed 4800 volts and the insulation 
is therefore adequate. 

I shall certainly appreciate your 
comment and opinions on this mat- 
ter.—L.D.B. 


According to the provisions 
e of Section 310-2(h) of the 
National Electrical Code (Table 
310-2 (h-1), the minimum thickness 
of a rubber insulated No. 2 con- 
ductor operating at 5000 volts is re- 
quired to be 10/64 of an inch. The 
fine print note following Section 
310-2(d-5) advises that “the work- 
ing voltages referred to in the 
Table are the operating voltages be- 
tween phases of single and 2-phase 
systems, and 3-phase systems with 
grounded or ungrounded neutral.” 
In view of the foregoing, the No. 2 
single conductor cables operating on 
a 4800-volt delta system, and insu- 
lated with 10/64 in. of rubber fully 
satisfy the requirements of the 
NEC, and the Underwriters Lab- 
oratories’ list of conductors coming 
within the scope of this voltage 
(5000 volts). 

When the voltage of the present 
system is changed to 8300 volts 
between phase conductors and 
4800 volts to ground, it appears ob- 
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NEMA 12 


Cabinets 


JIC Pull Boxes 


Pushbutton 
Enclosures 


( 


Open the door of a Keystone Nema 12 
cabinet . . . and you'll see the unmistakable 
sign of quality. A positive, liquid-tight seal, 
plus durable construction and finish—make 
these enclosures perfect protectors for all 
types of electrical and electronic controls. 


Keystone has a wide range of both single 
and double door models in stock, all built 
exactly to JIC and Nema specifications. 
Special sizes can also be quickly produced 
to meet unusual application requirements. 


So better yet, take a good, long look at 
what Keystone has to offer in the way of 
Nema enclosures .. . you’ll be glad you did. 


Write for your new Keystone Catalog 
of JIC and Nema 12 Wiring Enclosures 


KEYSTONE 


MANUFACTURING COMPANY 


DIVISION OF 
23330 Sherwood Ave ° 
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MOISTURE JUST CAN’T PENETRATE 


GW ANI TIES 


FLEXIBLE LIQUID-TIGHT WIRING CONDUIT 


Impervious Molded-On Polyvinyl Jacket —,» 


Heavy Square Locked ¢ 
or Interlocked 
Galvanized 

Flexible Conduit 


... nor can grease, dirt, oils, alcohols or 
most other corrosive vapors, acids, or 
other harmful elements. Circuits are 


completely protected. 


Liquatite can be installed as quickly | 
and easily as Flexible Conduit, yet 
assures the protection of Rigid Conduit. It 
follows contours, absorbs motion, vibration See 


and shock indefinitely. 


Find out why Liquatite is serving industry everywhere. 
Write today for free sample, costs and 
name of Distributor nearest you. 


P.O.BOX128C @ ROSELLE, ILLINOIS 


TYPE LT 
J.1.C. APPROVED 


TYPE LA 
UNDERWRITERS’ 
APPROVED 


CHOICE OF FUSED OR 
CIRCUIT BREAKER TYPES 


POWER 


COMPLETELY 
WEATHERPROOF 


U-L APPROVED 


OUTLETS 


FOR FARMS, RANCHES, 
MOBILE HOME PARKS, — 
INDUSTRY, OUTDOOR | 
CONSTRUCTION! 


MODEL P-55-F, as illustrated, has a 50 amp, 
250 volt, 4 wire power receptacle, protected with 
a 2 pole, 60 amp pull out block. Also has a 
grounded type duplex receptacle protected with a 
separate fuse. U-L Approved! 


Top hub and three KO’s in bottom facilitate over- 
head or underground connections. 


COMPLETELY TAMPERPROOF! 


Cover closes completely when in use and can be 
padlocked to eliminate tampering. Also Circuit 
Breaker Model similar to model illustrated, with 
circuit breaker replacing the fuses. 

A COMPLETE LINE OF STANDARD MODELS TO CHOOSE 


FROM IN FUSED OR CIRCUIT BREAKER TYPES WIT 
TO 60 AMP, 3 AND 4 WIRE RECEPTABLES. a 


vious that the 10/64-in. insulation — 
is not sufficient to satisfy the degree 
of safeguard established by the 
NEC. While the voltage from phase 
to the grounded shielding is limited 
to 4800 volts, the voltage between 
the phase conductors is 8300 yolts, 
and, as stated above, this is the 
working voltage on which the in- 


sulation thicknesses are established. 


While the code does not specifically 
cover conductor voltages in excess 


of 5000, it is significant to note the — 


provisions of paragraph (a) of Sec- 
tion 810-1: “The purpose of this 
Article is to assure that conductors 
have mechanical strength, insula- 
tion, and current-carrying capacity 
adequate for the particular condi- 
tions under which they are to be 
used.” In the absence of specific 
rules, this fundamental requirement 
places the responsibility for an in- 
terpretation on the authority en- 
forcing the code rules. Under such - 
circumstances, the inspector may 
consult the manufacturer for ad- 


vice, and it appears from catalogue ~ 


information that he would require 
the use of éi-in. insulation. This 
opinion has been verified by contact 
with a cable manufacturer. I also 
believe that the recommendation of 
an electrical utility should not be 
discounted. They have, through — 
many years of field experience, come 
to know the importance of insula- 
tion. A fault on a primary serving 
a multi-building school is a serious 
matter. The entire property or sec- 
tions of same would be deprived of 
power depending upon the location 
of the fault. Such a fault at night 
could be the occasion for personal 
injuries unless emergency lighting 
is provided in all sections of the 
buildings involved. All of the es- 
sential electrical services to the 
school would be interrupted, and I 
don’t believe one should speculate 
with the thickness of insulation 
when so much is at stake——B.A.- 
McD.—6/61/3 


Non-Interchangeable 
Circuit Breakers 


Q The provisions of Section 
© 240-25 of the 1959 Code re- 
quire that circuit breakers, within 
the range specified, “shall be so ar- 
ranged that it will be difficult, after 
a circuit breaker is installed, to re- 
place it with a breaker of a higher 


ampere classification.” The rule 
also advises that “circuit breakers 
of higher than the 0-20 amp classi- 
fication shall be difficult to install 
in the spare spaces which are left 


OVER 100 DIFFERENT MODELS! 
e SEE YOUR LOCAL ELECTRICAL DISTRIBUTOR OR WRITE... 


ELECTRIC PRODUCTS, INC. Dept. Ec mms og 


MANKATO, MINNESOTA 
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for future additions.” Just how is 
the phrase “difficult to replace or 
install” satisfied and how are such 
breakers identified? Will such 
breakers be of the time-delay type? 
Paragraph (b) of this Section only 
recommends that CBs of the 0-30 
amp class be of the time-delay.— 
A.B. 


A The provisions of Section 
e 240-25 (g) are quoted as fol- 
lows: 

“Non - interchangeable Circuit 
Breakers. Circuit breakers used 
for lighting and appliance branch 
circuits in residential and other 
occupancies except where the condi- 
tions of maintenance and supervi- 
sion assure that overcurrent pro- 
tective devices and branch-circuit 
wiring will be maintained at proper 
rating, shall be non-interchange- 
able in accordance with the follow- 
ing provisions: 

“(1) Cireuit breakers rated 
within the range of 0-250 volts, 
alternating current and not more 
than 100 amps shall be classified 
as regards current as follows: 

Amperes 
0-20 
21-50 

51-100 

“(2) Such circuit breakers or 
their multiple mounting and buss- 
ing means shall be so arranged that 
it will be difficult, after a circuit 
breaker has been installed, to re- 
place it with a breaker of a higher 
ampere classification. 

“(3) Such circuit breakers of 

higher than 0-20 amp classification 
shall be difficult to install in the 
spare spaces which are left for 
future additions. 
Note: The provisions of Para-, 
graph 240-25(g) shall become ef- 
fective on July 1, 1960.” 

This new code rule intends to 


| satisfy the hazard which results 
/ when circuit breakers may be 


readily interchanged from a low 


| rating to a higher rating without 


any consideration for overloading 
the panelboard or the feeder serv- 


| ing same. Previous to this rule 
| anyone could replace a 20-amp CB 


with a 50-amp breaker merely by 


inserting one in place of the other. 
| This new rule was sponsored by the 
_ International Association of Elec- 
} trical Inspectors, who from field 
_ experience found that this indis- 
| eriminate use of circuit breakers 
| promoted a fire hazard. 


While the phrase “difficult to re- 
place or install” appears to be am- 
biguous, it becomes quite clear 
when the authority enforcing the 
code accepts Underwriters’ Labora- 


. 


easy fo install 
... in seconds 


Non-corroding 
plates and covers 


® Individual covers 
— each outlet 
protected 


e Aluminum finish 
e Seal-tight construction 
¢ Complete with weatherproof mat and mounting screw 


NEW ROYAL ‘‘Sta-Open’’ 
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Outdoor Weatherproof Devices 


Flip it open — it stays open! That’s why this new Royal “Sta-Open” 
weatherproof device is far easier and faster to install. Flip it shut, 
and powerful spring-action cover provides year-round, seal-tight 
protection for each outlet. Available in a full selection of receptacles, 
switches, and “Universal” cover plates .. . for new work or replace- 


ment. Dependable “Flip- 
Tite” (self-closing covers) Rk pe 
receptacles and “Universal” ferectric/ TE 


cover plates, also available. igen aosntiate of 
Order from your whole- ROYAL ELECTRIC CORPORATION 
PAWTUCKET, RHODE ISLAND 


In Canada: 
Royal Electric Company (Quebec) Ltd., Pointe Claire, Quebec 


saler. 
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BAKELITE ¢ SET-SCREW - PORCELAIN 


A TYPE AND SIZE FOR EVERY JOB! 


Hi-4 & Hi-6 BAKELITE 
WIRE CONNECTORS 
“NOW UL LISTED 
FOR 600 VOLT USE 
1000 VOLTS IN 
SIGN OR FIXTURE 


COMPLY WITH NATL, ELEC. CODE 
AND THAT'S NOT ALL—also ULL. listed as 


pressure cable connectors for general use in 
all types of branch circuit wiring—conduit, 
armored cable, non-metallic sheath, open and 
fixture hanging . . . machine hook-up, ap- 
pliance repair, etc. MILLIONS IN USE... 
MILLIONS MORE WILL BE SOLD! 


ASK FOR FREE SAMPLES 


‘LOK-IT 


WIRE CONNECTOR 
WRENCH 


(TWIN SOCKET) 


= 
FOR THAT 
FINAL TWIST! 


Slip "LOK-IT'' over the end of a Hi-4 or 
Hi-6 Bakelite "Screw On" Wire Connector 
and twist . .. LOK-IT does the work! Saves 
fingers and makes terrifically tight connector 
joints easily. Thousands of electricians are 
now using "LOK-IT.'' Write today for your 
FREE packets of Wrenches and Connectors. 


OTHER "'Hi'' QUALITY PRODUCTS 
@ Plastic Screw Anchors @ Lead Anchors & 
and Kits Toggle Bolts 
© Tape-Mate Winder AND MANY MORE! 
@ Fish Tape Reels 
© Conduit ''Snap- 
Straps" 
® Conduit "Drive- 
Straps" 


MAIL TODAY FOR 
NEW “Hi” CATALOG 
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tories concept of the degree of 
safety intended by the code. Refer- 
ence to page 46 of the 1960 Con- 
struction Materials List of UL in- 
dicates that a standard has been 
established as a basis for the ap- 
proval of such circuit breakers. 
They are identified as NI (non-in- 
terchangeable breakers). They are 
rated 100 amps or less, 250 volts 
ac or less, in conjunction with the 
mounting or bussing means in 
Class NI devices, such as panel- 
boards, panelbase assemblies, serv- 
ice equipment, circuit-breaker en- 
closures, ete. The combination of 
NI breakers and their NI devices 
are intended to provide the non- 
interchangeability concept _ pre- 
scribed by the NEC. 

Quoting from UL: “Class NI 
circuit breakers are classified as 
regards current rating as follows: 
0-20, 21-50, 50-100 amps. Where 
a label serves as the identifying 
means the background color of 
labels is green for 0-20, yellow for 
21-50, and red for 51-100-amp 
classifications. Where the label 
marking is printed directly on the 
body of the circuit breaker, the 
color of the printing is to be the 
same as the background colors de- 
scribed above.” 

All Class NI circuit breakers 
rated 30 amps or less are of the 
time-delay type. ; 

Class NI circuit breakers may be 
identified by the phrase “NI Cir- 
cuit Breakers” as part of the in- 
spection manifest. 

See Panelbase Assemblies, Panel- 
boards, Service Equipment, Circuit 
Breaker Enclosures, etc. covering 
the receiving means for Class NI 
circuit breakers. 

Reference to the UL listing of 
Panelboards on page 242 indicates 
that the inspector must determine 
that both the circuit breakers and 
the receiving devices are labeled as 
Class NI. UL also advises that 
panelboards may be classified as NI 
only if they have provision for two 
or more Class NI circuit breakers 
for lighting and appliance branch- 
circuit overcurrent protection. 
Similar advice is given under the 
listing of Service Equipment. One 
should become familiar with the 
UL advice which forms the basis 
of approval of Class NI breakers 
and holding devices. 

At a recent meeting which I at- 
tended, representatives of eight 
different manufacturers briefly out- 
lined the method by which their 
product satisfied the provisions of 
Section 240-25(g-2). While a few 
of the designs were similar, it was 
interesting to note that all were 
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JUST PUBLISHED—REVISED AND 
| ENLARGED THIRD EDITION 


: ELECTRICAL ESTIMATING 
a By RAY ASHLEY 


Blectrical Engineering and Esti- 
mating Consultant, and Consulting 


Editor of Electrical Construction 
and Maintenance 
In this authoritative volume you 


will find the information you need 
to estimate the cost of virtually any 
electrical construction job—dquickly 
and accurately. This unique book 
is packed with time-saving methods 
and tips that help you streamline 
your estimating procedures... give 
you the know-how that means safer, 
more dependable bids. It covers 
everything from selection and train- 
ing of electrical estimators and the 
proper use of estimating tools... 
to the cost of estimates and the 
preparation of final bid sheets. 
This revised Third Edition brings 
you advances in electrical estimat- 
ing practices required by today’s 
changing standards . . . shows you 
how to make estimates faster and 
more reliably by eliminating need- 
less figures and computation, It in- 
cludes twenty-five tables of labor- 
unit costs, covering over 1800 indi- 
vidual costs, plus a large section 
devoted to questions and answers : 
related to estimating practices. | 


Reflecting more than 25 years’ 
experience in all branches of the 
electrical-contracting industry, this 
practical guidebook shows you step- 
by-step how to:—lay out estimating 
offices—develop labor units—plan 
and divide the work—make estimate 
drawings—figure overhead costs— 
check pricing and extensions—and 
other aspects to help you _ solve 
problems of estimating, appraisal, 
cost accounting, job scheduling, or 
supervision. 83rd Ed. 435 pp., 222 
illus., charts, and tables, $12.50 
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Vv ELECTRICAL DESIGN 
DETAILS 


Diagrams, schematics, and drawings 
for successful electrical work. By 
J. FE. McPartland and W. J. Novak, 


Elec. Const. and Mainten. 228 pp., 


487 illus., $8.50 


ABBOTT'S 
d NATIONAL ELECTRICAL 
CODE HANDBOOK 


Fully explains 1959 National Elec- 
trical Code rules. Rev. by F. Stetka, 
Natl. Fire Protect. Assn. 10th Ed. 
680 pp., 387 illus., 53 tables, $10.00 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co., Dept. EC-6 
327 W. 41st St., New York, 36, N. Y. 


s 
Send me book(s) checked below for 10 days’ ex- | 
amination on approval. In 10 days I will remit for | 
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and return unwanted book(s) postpaid. (We pay | 
delivery costs if you remit with this coupon— 
same return privilege. ) | 
OD Ashley—Elec. Estimating, $12.50 | 
0 MePartland & Novak—Elec. Des. Details, $8.50 - 
O Stetka—Natl. Elec. Code Hdbk., $10.00 | 
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KALAMAZOO 


METAL CUTTING 
BAND SAW 


NEW “Hi” 
aT 


ELECTRONIC MAINTENANCE attracted 
SRO attendance at EMEA meeting in Los 
Angeles when subject was analysed by 
Wally Wingert, assistant supervisor for 
Electronic Training for North American 
Aviation; C. Leon Perry, supervisor, En- 
gineering and Utilities, Columbia-Geneva 
Div., United States Steel Corp.; 
Gerald W. Anderson, electrical engineer, 


Cuts pipe and conduit faster, U. S. Rubber Co.; George A. Poate, elec- 


f 

| 

| cleaner than other methods trician with Hearst Los Angeles News- 
| papers, and Merle A. Plumber, service 
i 
/ 
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MODEL 8C 


| Steel 


CUTS 8” ROUND, 16” FLAT STOCK CH WALL PLATE 


SCREW KIT 


A MIGHTY HANDY KIT WHEN MOUNT- 
ING WALL PLATES, SWITCHES AND 
RECEPTACLES .. . Popular assortment of 
600 screws in six different types gives you 
just the screw you need . . . when you want 
it. Saves time, eliminates waste! 

No. 60 WALL PLATE SCREW KIT (tubes and 
kit made of clear plastic) Includes 100 each: 
Bright Nickel, Brass Plated, Bronze Plated, 
Ivory (painted), Ivory Nylon, Brown Nylon 
screws. Screws are %” long, 6-32 thread, 


You'll do better work easier with requirements engineer with the L. A. De- 
| the Kalamazoo Model 8C. And, partment of Water and Power. 
it’s built to give you years of 
dependable service. 
Write for details today. 


MACHINE TOOL DIVISION 


arranged so that the replacement 
of a small breaker by a larger one 
could not be made without the serv- 


Kalamazoo. TANK & 


SILO CO. 


261 Harrison Street, Kalamazoo, Mich. 


ices of an electrical contractor who 
is familiar with the equipment, 
understands the code objectives, 
and realizes the responsibility he 
assumes when making such a 
change. His responsibility is to see 
that such a change will not over- 
load the panelboard or the wiring 
and equipment serving same. In 
other words, it appears that the 
UL concept of this code rule recog- 
nizes interchangeability of break- 
ers only when such procedure comes 
within the scope of a qualified con- 
tractor or electrician who under- 
stands the hazards which may re- 
sult due to inadequate wiring, and 
corrects the situation accordingly. 
Many of the designs required the 
use of a special tool available only 
to contractors. The ingenuity of 
the various designs reflected a de- 
sire to provide some quality or 
mark which would distinguish one 
product from another. Regardless 


oval head. 


ARM HOLDS JAW OPEN 
«..PREVENTS CRUSHING 
OF STRANSES WIRE 


“ALL-STEEL" 


WIRE 
STRIPPER 


3 models for solid and — 
stranded wire. Sizes 

8-22. 
12 oz. 


Weighs only 


Here's new “precision action” in a heavy- 
duty wire stripper. Easy to use — light 
squeeze does the trick. Only 3” handle 
span. Razor sharp blades cut fast and 
clean — no wire waste. 
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less, listed by UL, will be of the 


/de NX ADSWORTH Chclee. 


MFG. CO.. INC. 
COVINGTON. KENTUCKY. 


WRITE FOR FREE CATALOG 


time-delay type. Section 240-4 
covers this factor up to 20 amps.— 
B.A.McD.—6/61/4 
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electrical specialties are UNCONDITIONALLY GUARANTEED 


The McGill No. 41 Levolier 


switch is unconditionally guaranteed _ 
against failure in lighting circuits. — 
6 amp. “f° 125 VY. 3 amp. 250 V. 


McGILL LEVOLIER SWITCHES J 
The same high standards of material selection and workmanship = 

that make it possible for McGill to guarantee the No. 41 Levolier switch are 
applied to all McGill products. Levolier universal lever, toggle, 
momentary contact and special use switches from 3 to 20 amps have set 
performance records in a wide variety of uses. All are 
nderwriters’ Laboratories, Inc. inspected. 
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safe dependable light; 
where you want it, , an : bos tag sinc ; = oe 

when you need it. Over 
100 different types 
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00 sae Meta engineered electrical products — 
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McGILL MANUFACTURING COMPANY, INC,, ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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and sizes. 
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NEPA Electrical 
_ Section Meeting 


On May 16, the NFPA Electrical 
_ Section held its annual meeting in 
_ Detroit at the Statler Hilton hotel. 
_ The major purpose of the meet- 
' ing this year was to hear informal 
reports: by 17 NE Code-Making 
' Panels and five special technical 
_ subcommittees. 
_ H.B. Whitaker, vice president of 
Underwriters’ Laboratories, pre- 
sided over the meeting. This was 
his first NFPA meeting as chair- 
man of the Correlating Committee 
_ for the Electrical Section of the 
NFPA. 
_ Chairman Whitaker’s opening re- 
_ marks stressed that all reports 
_ given at this meeting were on an 
' informal basis. He pointed out that 
» complete formal reports will be in- 
* cluded in an NFPA Preprint 
pamphlet due to be issued July 1, 
_ 1961. After publication of the Pre- 
print, industry groups will have 
~ until December 1, 1961 to study all 
* new code proposals and register 
- comments with appropriate code- 
_ making panels. 
_ After this, code panels will re- 
view all comments and will make 
- their final recommendation to the 
_ Correlating Committee by February 
- 15, 1962. Following approval of the 
Correlating Committee by March 
15, 1962, all proposed changes will 
be forwarded to the NFPA for 
_ printing and distribution. The next 
step will be to present all code 
_ changes to the May 15, 1962 NFPA 
meeting for final approval. Upon 
' approval by the NFPA and formal 
- adoption of the revised code by the 
_ ASA, the 1962 edition of the NEC 
is scheduled to be published by 
September, 1962. 
Whitaker announced the recent 
appointment of Lou LaFehr, elec- 
- trical inspector, Alhambra, Calif., 
to the Correlating Committee. 
- Retiring Correlating Committee 
member Ellis Cannady presented a 
_ gavel set with engraved names of 
past and present living members 
of the Correlating Committee to 
_M. M. Brandon, president of Under- 
writers’ Laboratories, who had 
served as chairman of this com- 
mittee from 1951 through 1961. 
’ Cannady emphasized the outstand- 
ing service to the electrical industry 
rendered by Brandon during his 
tenure of office as CC chairman. 
_ Frank Stetka, electrical field en- 
gineer for NFPA and secretary of 


In the News 


the correlating committee, reported 
on his activities during the past 
year. His work included attendance 
at numerous IAEI chapter and sec- 
tion meetings for the purpose of 
explaining the intent of NEC rules. 
B. H. Martin gave a _ report 
on “Underwater Swimming Pool 
Lights,” the subject of one of the 
five special technical subcommittee 
reports presented at the meeting. 
Martin explained that his com- 
mittee had been gathering data 
from the field since last fall regard- 
ing fatalities and accidents in 
swimming pools resulting from 
faulty pool lighting. Only five case 
histories were brought to the com- 
mittee’s attention from the field in 
spite of appeals, at numerous elec- 
trical meetings and in several trade 
publications, for case histories con- 
cerning this important subject. 
The pool lighting committee votes 
were based on four propositions: 
1) Prohibit all forms of underwater 
pool lighting; 2) Use only dry-niche 
type pool lights; 3) Use 120-volt 
circuits to pool lights with a sepa- 
rate copper grounding conductor to 
effectively ground all metal parts of 
niches, fixture frames and deck 
boxes; and 4) Provide low-voltage 


_ pool lighting at 30 volts or less. 


Committee action, by a vote of 
38 to 2, recommended the adoption 
of proposition No. 3, which stresses 
beefing up grounding requirements 
for 120-volt fixtures. 

A minority report was rendered 
by William Lowell of Sylvania 
Electric Products Inc., one of the 
five subcommittee members. Lowell 


stated that grounding was not the 
ultimate solution and that low-volt- 
age pool lighting would offer a safer 
installation. He further added that 
it was not possible for a manufac- 
turer to design a wet-niche fixture 
that would not result in small cur- 
rent leakage in time. Such small 
current leakage will not operate a 
branch-circuit overcurrent device, 
but the current would be sufficient 
to cause fatal shock or severe in- 
jury. Lowell also stated that proper 
maintenance of pool lighting is un- 
likely in view of past performances. 

Other committee reports were: 
“Machine Tool Electrical Stand- 
ards,” presented by E. E. Carlton; 
“Circuits for Heaters and Other 
Appliances Operating at Voltages 
Above 150 Volts to Ground,” pre- 
sented by H. H. Watson; and “NEC 
Interpretation Procedures,”  pre- 
sented by Frank Stetka. 

Chairmen or members of 17 code- 
making panels gave informal re- 
ports on the highlights of code pro- 
posals recommended for the 1962 
NEC. A number of important pro- 
posals, remaining on the docket for 
further study, were also discussed. 

Highlights of the CMP recom- 
mendations are as follows: 

1. That all 15- and 20-amp recep- 
tacles be of the 3-pole grounding 
type with the possibility of an effec- 
tive date of 1964, which would allow 
manufacturers and suppliers suffi- 
cient time for transition of produc- 
tion and disposal of existing stock. 
H. H. Watson, chairman of CMP 
No. 2, stressed that this new pro- 
posal did not in any way imply that 


SECTIONAL WINNERS of the Chicago Section, 


IES Lighting Competition (com- 
mercial and industrial classification) being congratulated by chairman Don Ing- 
wersen (left) are: (L to R) E. M. Borre, Cooley & Borre, architects, Park Ridge, Ill., 
(3rd place for church lighting); F. R. Valvoda, Frank Valvoda Associates, Chicago 
(2nd place for church lighting); L. D. Chicca and Melvin Cohen, A. Epstein & 
Sons, Inc., Chicago (1st place for lobby and gallery lighting). 
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DONGAN 
QUIET DRY TYPE 
TRANSFORMERS 


Dongan has specialized in the manufacture of dry type trans- 
formers for more than 50-years. This length of service to the 
electrical industry assures you of high quality, dependable trans- 
formers. Carefully built to your requirements, they will give 
long, quiet service. 


DONGAN DRY-TYPE TRANSFORMERS are made in both class B 
80° Cent. Rise and Class H 150° Cent. Rise. Single phase trans- 
formers, 25 V.A. to 100 KVA; three phase, 3 KVA to 300 KVA. 
Suitable for indoor or outdoor applications. Designed for wall 
or platform mounting. All have roomy wiring compartments. 


Sizes 5KVA and larger feature tap-changing and voltage-changing 
terminal board equipped with solderless connectors for speed 
hook-up. Built to meet or exceed NEMA specifications. 


Dongan also makes transformers for-signaling-machine tools- 


control-back and boost-high voltage secondary for oil and gas 
burners-neon signs. 


DONGAN ELECTRIC MFG. COMPANY 


2980 Franklin Street Detroit 7, Michigan 
Telephone: LO-2-3974 


aS 
ft 


THE IMPACT OF good estimating on a 
successful contracting operation is aired 
by: (L to R) W. J. Oppelt, Oppelt Electric 
& Supply Co., Muscatine, lowa; H. L. 
Moldt, Jr., Moldt Electric Service, Du- 
buque, lowa; and H. G. Koehler, Koehler 
Electric Co., Madison, Wis. Trio attended 
two-day electrical contractor seminar at 
University of Wisconsin. 


all portable appliances on 120- 
and 240-volt circuits were to be 
grounded. But the proposal does 
make it possible to readily ground 
portable equipment if desired. 

2. In Section 210-6(a), Excep- 
tion 2, the 8-ft minimum clearance 
from the floor for electric-discharge 
lighting units operating on branch 
circuits from 151 to 300 volts to 
ground has been deleted. 

38. Wireway has been included as 
an acceptable wiring method in 
Section 230-44 for service-entrance 
conductors. 

4. A new table will appear in 
Article 220 for demand factors of 
water heaters, similar to Table 
220-6 in the 1959 NEC for clothes 
dryers. ; 

5. A new section will be added in 
Article 240 to permit supplemental — 
overcurrent protection of equip- 
ment. In such cases, supplemental 
overcurrent protection (15 amps, or 
less) could be installed where not 
readily accessible. Present Section 
240-16 makes no provision for non- 
accessible supplemental overcurrent 
protective devices. 

6. Section 250-23 will require 
that if utility distribution sys- 
tems are grounded by the utility, 
grounded conductors shall extend to 
each service supplied. This new pro- 
vision will provide a low-impedance ~ 
grounding path in case of line-to- 
ground faults in service raceways 
or equipment. 

7. As an alternate to grounding 
portable appliances, Section 250-45 
will recognize two discreet insula- 
tions, which provide the double in- 
sulation principle used successfully 
in Europe for years. 

8. Tables 250-94 to 250-95 will 
include grounding conductor sizes 
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_ for aluminum conductors. However, 
aluminum grounding conductors 
cannot be installed in earth or di- 
rectly to masonry surfaces, and 
ground clamps for aluminum con- 
ductors will have to be approved for 
the purpose. 

9. A new table will appear for 

_ supporting aluminum conductors in 
_ vertical raceways. Present table in 
Paragraph 300-19(a) will apply 
only to copper conductors. 
10. In Article 310, a new THWN 
- conductor will be recognized in sizes 
14 to 8. This is a moisture- and 
heat-resistant thermoplastic wire 
similar in dimensions to TW. 

11. Recognition will be given to 
vuleanized-rubber insulated conduc- 
tors without an outer braid. 

_ 12. THW conductors will be ap- 
proved in sizes larger than 500MCM. 

13. Present Article 334, titled 
“Armored Cable,” will be renamed 
to read “Metal-Clad Cable.” Two 
- classes of cable will be MC for feed- 
ers and AC for branch circuits. 

14. A new Article 331, titled 
“Aluminum-Sheathed Cable” will be 
_ included in Chapter 3. This type of 
' cable is similar in construction to 

' MI cable, except that each conduc- 
tor in the cable is separately in- 
sulated. 

Ma 15. Also in Chapter 3 will be new 

' Article 347 for “Rigid Non-Metallic 
Conduit.” 

16. The third new article to be 
added to Chapter 3 will be Article 
318—“Continuous Cable Supports.” 
This article will include so-called 
cable trays, cable troughs, and 


sented to Roy A. Palmer (standing, right) 
by Ned Fowler, President, Charlotte Engi- 
neers Club, at the Club’s annual banquet 
held recently. Mr. Palmer was cited as 
“Lighting Pioneer, Fellow of the Illumi- 
_ nating Engineering Society’’ and for his 
“Achievement in advancing the profes- 
sion of engineering and unusual service 
to this Club (Charlotte Engineers Club) 
and to the community at large; talented 
servant of civic and professional associa- 
tions, education and the arts.’ Mr. Pal- 
_mer has been with the Duke Power Com- 
_ pany as illuminating engineer since 1928. 


Here’s Why 


Carlon saves 30% in 
installation... is 
competitive with other 
non-metallic conduits. Light, 
clean, leakproof, corrosion 
resistant, solvent-welded. 


Because it puts 
you in a better 
bidding position... 
it’s good to know 


CARLON 


PLASTIC CONDUIT 


Carlon Underground 
Conduit for direct 
burial or encasement. 


Carlon PV-Duit 
for greatest 
corrosion resistance. 


Carlon Products Corporation 
Box 133 — Aurora, Ohio Dept. CM-3 
(1 Send me complete information at once. 


[J Have your representative see me regarding 
Carlon Plastic Conduit. 


PA ees I TLE 
COMPANY 
ADDRESS. 
Hf) Pe eee ae Se iy fh | ee 
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| cableways, and will define their uses 
and the type of cables that may be 


U.S. EVERSEAL 
installed in them. Two manufac- 


WINDINGS ENCAPSULATION turers of these systems protested 


Protects against heat...water...chemicals that the provisions, as proposed by 
CMP No. 8, did not go far enough 
to satisfy the recognized design 
practices of this system in the field. 
Also, an engineer for an insurance 
inspection organization requested 
additional code provisions to pre- 
vent misapplications of the product 
in the field. 

17. Remaining on the docket for 
further study was the subject of 
maximum voltages permitted in 
buildings. Present code provisions 
limit such voltages to 15 ky, in gen- 
eral. A request, now under con- 
sideration, is to up the maximum 
rating to 35 kv. Utilities and engi- 
neers claim that new developments 
: in dry-type transformer construc- 
Fully-molded U.S. EVERSEAL resin encapsulation protects tion and high-voltage cable insula- 
windings completely against heat, cold, vibration, acids, tion will provide safe installations 
gases (even in high concentrations), lye, potash, ammonia, in buildings up to 35 kv. Since the 
caustic soda, salt, abrasives, carbon black, graphitic dusts, ei ptic 
and many other motor-killing conditions. Fully-molded present 15-kv limitation first ap- 
EVERSEAL in complete encapsulation is available on any peared in the 1947 NEC, loads have 
U.S. motor, % h.p. to 125 h.p.; U.S. EvERSEAL silicone increased to the point where higher 
rubber insulation, on form-wound motors to 1000 h.p. voltage primary feeders seem ad- 
Send for free EVERSEAL literature. wisable im Lheeneap: fies 


18. Article 725 will include pro- 
visions for grounding both Class I 
and Class II low-voltage circuits 
under the conditions specified in 
Part B of Article 250. 

In addition to these major code 
proposals, a host of editorial 
changes have been recommended to 

provide a clearer understanding of 
Cc UW TT e cee | b= OW = ae ¥ NEC rules. Full details of all pro- 
e posals will be given in the Preprint, 
which will be published about July 
1, 1961. Copies will be available 
through the NFPA and various _ 
trade associations at that time. 


U.S. ELECTRICAL MOTORS Inc. 
Box 2058, Los Angeles 54, California—or Milford, Conn. 


400 holes through To do a real tough job, a heavy 


construction firm with plenty of diamond 


° drilling experience picked Longyear s 
24-inch walls of concrete air-powered drills and 4-inch diamond MAINTENANCE procedures for electronic 
bits. The rugged feed system and and control instruments are explained at 
and heavy steel! the powerful air motors helped finish 12th Plant Maintenance and Engineering 
the job on schedule. For more Conference in Chicago by Roy E. Snider 
Re information on Longyear air driven and (standing) superintendent of maintenance 
electric drills, write department 5C. and construction, A. C. Spark Plug Div., 
General Motors Corp., Flint, Mich. Session 
E. J. LONGYEAR SO, chairman was James W. Fulton (seated), 
76 S. Eighth Street, Minneapolis 2, Minnesota electrical shop manager, R. J. Reynolds 
Phone: FEderal 9-7631 : Tobacco Co., Winston-Salem, N. C. 
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HUMAN RELATIONS as it pertains to 
‘maintenance work prompted active audi- 
‘ence participation when this subject was 
_.debated at the EMEA conference by Nor- 
man Watts, manager, West Coast Div., 
Florez, Inc., and by Erwin G. Wallen- 
brock, manpower development manager, 
Don Baxter, Inc. 


Con Edison Reports 
On Wiring Program 


Electrical contractors rewiring 
buildings in New York City did a 
record $24 million business in 1960, 
according to a Con Edison report 
presented before 500 industry 
representatives on April 27 at the 
Biltmore Hotel. 

J. O. Covington, manager of the 
_ Adequate Wiring Bureau for the 
Consolidated Edison Company of 
_ New York, asserted that “1960 has 
produced more rewiring than any 
previous year in each of three areas 
—private houses, non-residential 
buildings and apartment build- 
ings.” He added that over 50,000 
houses and 6,000 apartment build- 
ings have been rewired since “Con 
Edison started its adequate wiring 
promotions eight years ago. 

‘Mr. Covington announced that 
new promotional emphasis will be 
placed on the installation of air 
conditioning circuits when a build- 
ing is being rewired. He noted 
that some contractors today do not 
add these circuits when doing a 
rewiring job. 

. The rewiring of private houses 
- has increased steadily from 3,137 
modernized in 1954, the first year 
of the program, to 10,403 in 1960, 

_ the first year in which more than 

10,000 homes were modernized. 

_ By the end of 1960 the wiring was 

improved to a total of 49,880 
- private houses, and at the same 
_ time the wiring was) modernized in 
41% more nonresidential buildings 
than in any previous single year. 

In his annual report to the indus- 
try, Mr. Covington also touched on 
the siiceess of the first full year of 


Circle F — with precise engineering 
design — and without mercury or other 
fluids — offers the No-Klik Junior, a 
rugged dependable and Q-U-I-E-T wall 
switch. 


CHECK THESE FEATURES 
Raised Cover Frame Fits Snugly Into 
Plate for dust free operation e Large 
Silver Alloy Contacts for dependable 
duty e Fully Enclosed in Bakelite for 
safe, lasting performance e New Low 
Price for added profits 


Another fine product of Circle F know-how 
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NO-KLIK Junior 


eye 


All-Purpose, 
Weatherproof 


© For Mobile Home Parks 
® Farm and Ranch use 


ALL SET for resumption of estimating 
session at recent two-day electrical con- 
tractor seminar at University of Wiscon- 
sin are: J. W. Friess, Shaw Electric Co., 
Livonia, Mich.; and L. P. Kolon, Colonial 
Electric Co., Detroit. Seminar attracted 
MODEL *'50-15” solves power problems for Mobile contractors from six states. 

Home Parks because it receives a wide variety of plugs. 
Offers a 50 amp. 250 volt 3-wire power receptacle, and 

a 15 amp. grounded duplex receptacle. Protected with two 


® Outdoor Construction 


50 amp. circuit breakers and fuse. Ample space for S Cc h 0 | ars h ip S G iV en 
plug-in adapters when needed. Top hub and bottom knockouts 
facilitate overhead or underground connections. Completely B y J | Sh El 
weatherproof. Cover closes and can be padlocked when 
in use. Cords hang through rounded cord slots. The Pension Committee of the 


Joint Industry Board of the Hlec- 
MODEL 34 offers 15 amp., 125 volt grounded ical Ind 43 11 
duplex receptacle with 15 amp. fuse protection. Sixteen trica n ustry gave couege 
other "Hoffman" power outlets are available with scholarships to children of members 
choice of 15, 20, 30, 35 and 50 Ampere receptacles 7 
to fit your exact needs. Write us, of Local No. 3, International 
ee Brotherhood of Electrical Workers. 
Stocked and sold by The scholarships are worth $5,280 
leading electrical distributors. each. 
hb The presentations were made at 
ENGINEERING CORPORATION broskfact held on May a 
ECM-116 ANOKA, MINNESOTA, Phone: HArrison 1-2240 BEG Shas Oe y = 


Waldorf-Astoria Hotel. John W. 
Frommer, chairman of the Pension 
Committee presided. 

The scholarship program, which 
was started 13 years ago, is financed 
by the Joint Industry Board of the 
Electrical Industry. The value of 
the 48 awards, which are good for 
six years, is $227,040. Since the 
scholarship program was _ started 
the industry has paid out $1,500,- 
000. 


DOWER: 


PORTABLE TRENCHER 


| ttA labor saver, 
easy to operate, 
and profitable 79 


aes 2 ; The scholarships will be used by 
begs Sola | St lowest the winners at Fordham Univer- 
to minutes. Eliminates dis- sity, New York University, Man- 
advantages of sub- 
contracting. A profitable, 
inexpensive machine to 
own and operate. 
© Digs 3 in. wide by 1 to 24 in. 
deep; or 4 in. wide by 18 in. 
deep 
e Light weight, compact, portable 
© Since 1956 satisfied users all 
over U.S.A. 
© Dependable trouble-free trench- 
ing at lowest cost. 
© Digs 1% to 17 ft. per minute, 
depending on soil condition 
FOR FREE BOOK a 
ON POW-R-SPADE 
AND PRICES 
CALL COLLECT 
788-9527 


ELECTRICAL CONTRACTORS USE POW-R-SPADE to lay cable and 
conduit. Savings and extra profits on every job. Have your 
own machine. No waiting. No delays. 


ACTIVE in making the 24th Annual Up- 
; a i per Midwest Electrical Conference in 
Digs straight, curves, or angles without special set-up. Comes MMUFIMEIT (14 iam / Minneapolis a success were (L to R) Milo 


letel led, tion fi tart finish. : : 3 
peeieeneceserinl of < Oner-imen Zaperstion. yom Rasy Dees A. Miller, Electric Service Co., Blue Earth, 


Minn., and Norman Aune, Werner Elec- 
tric Co., Brainerd, Minn. 


STAMPINGS, INC. 


OR TEAR OUT-THIS AD — ATTACH TO LETTERHEAD AND Dept. E, Rock Island, Illinois 
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hattan College, St. John’s Univer- 


a sity, and Columbia University. 


The principal speakers were 
John D. Rockefeller, 3rd, chairman, 
- Lincoln Center for the Performing 
Arts and Harry Van Arsdale, Jr., 
business manager, Local Union No. 
3, IBEW. 


B. A. McDonald 


Bernard A. McDonald, for 11 
years a consulting editor to Elec- 
trical Construction and Mainte- 
nance, and a regular contributor to 
“Questions on the Code” died May 
10 after a brief illness. He was 70 
years of age. Born in Rochester, 
N. Y., he attended schools in that 
city and was graduated from the 
University of Michigan with the 
degree of Bachelor of Science in 
Electrical Engineering. 

He returned to Rochester to fol- 
low in the footsteps’ of his father, 
William H. McDonald, in the 90’s 
Rochester’s first electrical inspector 
for the Board of Fire Underwriters. 
In 1927 he was named Chief Elec- 
trical Inspector of the Rochester 
office of the New York Fire Insur- 
ance Rating Organization, remain- 
ing until his retirement in 1953. 

He was active in the affairs of 
the International Association of 
Electrical Inspectors and was 
elected president in 1954. Following 
his retirement he became associate 
editor of the “News Bulletin” of 
that association. He was a member 
of the Executive Committee of the 
Genesee Chapter of IAEI. 

He participated prominently in 


the development of the National 


Electrical Code through member- 
ship on the Electrical Committee of 
the National Fire Protection Asso- 
ciation and in Code-Making Panels 
5, 7 and 8. 


_ He is survived by two sons, five 


daughters and 38 grandchildren. 


Free booklet tells you 
what to look for in a 


pressure-sensitive tape 


Here’s a handy, new booklet that gives clear, concise 
answers to nearly any pressure-sensitive tape problem. 
It’s based on Johns-Manville’s long years of experience 
in the manufacture of tapes for electrical and industrial 
applications. It’s called “How To Select A Pressure- 
Sensitive Tape,” and tells you how to effect important 
economies; help speed production; eliminate knotty 
mechanical difficulties. It tells: 


e Why the adhesive qualities of a tape are as important as the backing 
material. 


e What causes tape failure; and how to prevent it. 
e A glossary of terms associated with pressure-sensitive tapes. 


e A complete list of authoritative technical data files available. 


LO SE Se a a St 


Trees ae es ZONE 


COUNT. = 2 ee Ss STATE 


I 
| JOHNS-MANVILLE Jul ! 
I DUTCH BRAND® TAPES | 
I BOX 14, NEW YORK 16, N. Y. I 
I 
I Please send me a free copy of “How To Select A : 
I Pressure-Sensitive Tape.” I 
I NAME . 
I I 
I apprEss I 
| I 
I I 
I I 
I I 
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Before you buy... 


BLACKHAWK SERVICE ENTRANCE MAST 


builds your reputation for quality and service 


Check these fittings against any others on the market. 


Slip-fitter service entrance head — Just slip it on over 
conduit and tighten two set screws. That’s all. Made 
of corrosion-resistant aluminum. Available in a full 
range of sizes. 

Insulators — Reinforced, durable, well-rounded por- 
celain secured to metal pipe mounting clamp, galva- 
nized pull-off fitting available uninsulated. 

Flexible Synroflashing — Made of flexible neoprene 
to absorb vibration. Mast can’t work loose, damage 
shingles or cause leaks. Won’t rot, peel or crack in any 
weather. Available for 1144, 144, 2, 24%4 and 3” pipe. 
MounrTING BRACKETS — New combination bracket ac- 
commodates 114, 114, 2, 24%, and 3” pipe. Available 
with ¥,” thru bolts or with lag screws. 

OrrseT REDUCER — Corrosion-resistant aluminum al- 
loy. Fits 144” and 114” hubs to a 2” or 214” pipe riser 
and 2” hub to 3” pipe riser. 


Available as a complete kit or as separate fittings. 


Where the new ideas come from 


DUBUQUE, IOWA 
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Lowest Cost 
Trench for 


INSTALLING 
ELECTRICAL 
SYSTEMS 


7 HP Model C-3 shown here 


© Costs as little as 2c a foot 
to dig trench for all underground 
wiring. The (-3 Model digs 3” 
to 6” wide, depths to 2’. It's 
rugged—dependable—economical ... 
get a free demonstration! 


OTHER SIZE DITCH WITCH, 9 TO 30 HP, 
DIG UP TO 16° WIDE & UP TO 6’ DEEP 


‘CHARLES: 


Machine Works, Inc. 


% i pee ae 
a ea” 


626 BIRCH ST. * PERRY, OKLA. 
CALL COLLECT: FE 6-4404 
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EASA News 


A partial answer to the shortage 
of labor in electrical apparatus 
service firms has been found in the 
training program being conducted 
for the State of Illinois by Still 
Electric Co., of Decatur, Ill. Opez- 
ating one of seven vocational 
schools in the Decatur job Training 
Center, which is managed by the 
Illinois Division of Vocational Re- 
habilitation, owner Jerry Still says 
that more than 20 jobs await grad- 
uates, and that an equal number 
have~ been placed throughout the 
U.S. since the program began two 
years ago. At present, more than 
80 trainees are undergoing an in- 
tensive 75-week course at Still 
Electric Co. Prospective employees 
are invited to write G. R. Still, Still 
Electric Co., 924 W. El Dorado St., 
Decatur, Il. 

e e Ss e 
Easa Easa, a West Hempstead, 
Y., lawyer, addressed the April 
meeting of the New York Metro- 
politan Chapter. Mr. Easa, of 
Middle-East origin, noted that in 
Greek his name means “strength.” 
A successful candidate for his com- 
munity’s town council in last fall’s 
election, Mr. Easa has capitalized 
on his name since Army days when 
it confused many a company clerk. 

e e e e 

In Boston, 40 members braved 
some rugged New England spring 
weather to attend a meeting of the 
New England Chapter on April 18 
at Hotel Bradford. They approved 
the election of these officers: 
President, Robert O’Day, Control- 
ler Service and Sales, Boston; vice- 
president, W. Bruce Byrnes, Elec- 
tric Motors, Inc., Fitchburg, Mass. ; 


ATTENDING the EASA Southwestern 
Chapter meeting in Lubbock, Texas, 
were: E, Arnold Tench, Tench Electric 
Motor Works, Shreveport, La.; Joe F. 
Hood, Carl Pons Electric Motors, Shreve- 
port, La.; Frank J. Arriens, Frank‘s Elec- 
tric, Bryan, Texas; Henry T. Poulan, 
Poulan Electrical Co., Monroe, La.; and 
A. O. Kleen, Electrical Service Engineer- 
ing Corp., Austin, Texas. 
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RESIDENTIAL LIGHTING winners at Chi- 

~ cago Section, IES Lighting Competition 
are E.,S. Reid (center), Contact Electric 
Supply Co., Chicago (2nd place for light- 

_ ing a dining area); and Glenn Pracejus 
|| (right) accepting Ist place award to H. T. 
| Sorenson, General Electric Co., Chicago, 
for his lighting of suburban residence. 
Competition chairman Don_ Ingwersen, 
Soila Electric Co., offers congratulations. 


| secretary, Hector Munro, New Eng- 
land Machine & Electric Co:, Paw- 
tucket, R.I.; treasurer, Jack Lynch, 
Lynch Electric Co., Wrentham, 
Mass.; and director, Kermit Pran- 
sky, Park Armature Co., Boston. 
e e e e 

The importance of keeping elec- 
trical equipment in check is always 
worth stressing, writes Julius 
_ Erdos, shop superintendent, Jack- 

-son-Bayley Electric Co., Canton, 
| Ohio, in his company’s publication. 
| Mr. Erdos recommends that motors 
| be kept clean and dry, that dry air 

_ be used to blow out windings and 
parts and that cover plates and 


« 


gaskets be kept in good condition 


and be tightly fastened in place. 
e e e e 
James Previty Sr., Penn Electric 
Motor Co., Philadelphia, was elected 
president of Quaker City Chapter 
at a recent meeting. Other officers 
‘| are: vice-presidents, George Mc- 
_ Daniels, Kufen Electric Co., War- 
_ minster, Pa.; and Thomas Marino 
Jr., Marino Electric Co., Philadel- 
phia; treasurer, Milt Eisenhardt, 
_ Merchantville, N. J., secretary, 
| Frank Schaef, Smith of Philadel- 
| phia. George M. Wagner, Dick 
| Fisher, Charles Sheelen, Charles 
|| Markley, Clarence Chandler, Don 
|| Willien, and Richard Lehr were 
|| elected to the executive committee. 
ae e e e e 

A meeting of electrical apparatus 
service shops in Ohio was held in 
Columbus on May 6 under the 
_ sponsorship of the state’s EASA 
_ chapters, Central Ohio, Cincinnati, 
Cleveland, Miami Valley, and 
- Youngstown. Speakers were: Burt 
_ Wyandt, Lima Electric Motor Co., 
_ Lima, Ohio; John Mayes, John C. 
Dolph Co., Monmouth Junction, 
__N. J.; Don Osenbaugh, J. L. Hughes 
“a ric Co., Columbus, Ohio; 
Bailey Price, National Electric Co., 
Columbus, Ohio; George Law, Reli- 
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Have a tough wire fishing job? 
Don’t fight it! Ideal fishing 
equipment makes any job 
smooth and easy. 


Fairly straight and simple runs? 
All you need is an Ideal flat fish 
tape. These tough and flexible 
tapes are made of oil tempered 
spring steel. 144” and 4” sizes in 
50, 100 and 200-foot lengths, with 


fish tape preformed hook at each end. 


to fi t Save your hands! All Ideal tapes are 


available in the unique puller-reel 
a 
your job 
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that holds tape under tight control so 
it can’t spring loose. This sturdy 
steel reel with smooth, rounded edges 
also gives you a man-size grip for 
pulling through the tough runs. 


Hanging up on too many bends? Hie 
Snake your way through all kinds ig 
of bends and els by adding an —_ 
Ideal Flexible Leader to the 
front of your tape. Music wire 
spring wound around a 20” 
airplane cable makes pushing 
easy. Tested for 400 lb. pull. 
Eye takes up to six #10 

wires. Other end screws tight 
into fish tape ball. 
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COIL-FLEX. Here is a 25-foot version 
of the Ideal flexible leader. Use it as 
a fish tape to get through those 
impossibly tricky conduit runs. Goes 
around any bends without snagging or 
cutting. For long jobs, screw several 
together, or attach as an extra long 
leader for your regular fish tape. 


NYLON INSULATED. Rugged Nylon insulation on 
round fish tape gives added protection when 
working in live panel boards and other “hot” 
equipment. For use in 34” and smaller conduit. 
50, 100, and 200-foot lengths with swivel ball 
on end. 


* 

ay 
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Write for FREE Contractor & Electrician Catalog. 
It contains full descriptions of the complete 
Ideal line of electricians’ equipment, 


ie ffidy Me 
SS > 
IDEAL INDUSTRIES, Inc. 


1041-F Park Avenue, Sycamore, Illinois 


Sold through America’s leading distributors 
In Canada: Irving Smith, Ltd., Montreal 
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EFFICIENCY 


CONDUIT HANGERS: 
jor GAS - CABLE 


and AIR LINES 


On Steel Construction, “Type 
F” hangers are best for carrying 
Y% to 2% pipe and armored 
cable at any angle to beams. 


Write for new catalog 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


Standard Radius 


ELBOWS 


ALUMINUM 


Black Enameled 
Hot Dip Galvanized 


Conpbuit Nippre Mec. co. 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 
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BUSY TOTING up score of contestants in 
Chicago Section, IES Lighting Competi- 
tion, are judges: (L to R) Benjamin 
Benson, Benjamin Division, Thomas In- 
dustries; Edward Prims, Commonwealth 
Edison Company; and Carl Zersen, Chi- 
cago Lighting Institute. 


ance Electric & Engineering Co., 
Cleveland, Ohio; Russ Paine, Inter- 
national Research & Development 
Corp.; and Stanley Meyers, A-C 
Supply Co., Akron, Ohio. 
e e e e 
John R. Watterson was elected 
president of Great Lakes Chapter 
at a meeting of the chapter April 
17 in Detroit. On the same slate of 
officers were: O. B. Palmer and 
W. R. Lugar, vice-presidents; 
William Howard, treasurer; C. E. 
Smith, secretary; and J. Cohen, R. 
Templin, J. Bilicki and S. Gray- 
wall, directors. 
e e e e 
“A free exchange of information 
between the service shops and the 
manufacturers could be of benefit 
to both parties and would result in 
better service to the customer and 
a better quality in general through- 
out the country,” EASA President- 
elect George Larsen said recently. 
A general feeling on the part of 
both manufacturers and_ service 
shops that warranty work practices 
shonld be ‘tightened up” was re- 
ported by Mr. Larsen. 
e . e e 
A member of the EASA Manage- 
ment Seminar team, Dr. Jack S. 
Wolfe, associate professor of 
marketing, St. Louis University 
School of Commerce and Finance, 
was the principal speaker at the 
spring meeting of Midwestern 
Chapter in Omaha, Neb., April 7-8. 
Shop owners were urged by Dr. 
Wolfe to stress human relations to 
their employees. “The employee 
your customer sees is the com- 
pany,” Dr. Wolfe said. 
“Industry-wide standards for 
checking and testing insulation are 
practically non-existent,” Richard 
Wareham, of Special Electric Co., 
Milwaukee, pointed out. “Each 
manufacturer, being human, uses 
and reports the tests that makes his 
product look best,’’ he said. 


CONSTRUCTING 
ELECTRICAL 
SYSTEMS 


By J. F. McPartland 
and the Editors of 


Electrical Construction 
and Maintenance 


eS 

Here’s a modern, comprehensive 
reference and instruction manual on 
the methods and techniques used in 
constructing systems for power, light, 
signals and communications. Cover- 
ing the best practice on selecting, 
mounting, connecting and housing all 
types of electrical equipment, this 
manual presents 1959 National Elec- 
trical Code data relating to installa- 
tion. And a wealth of special illus- 
trations are used throughout to clarify 
fine code points. 


> «a 


CODE RULES ON HIGH-VOLTAGE SERVICES 


Building wall 


Service ——> Switch or CB 


Over All applicable sections of Art. 230 
600 volts must be met for high voltage service. 


Conductors and equipment for services rated over 600 
volts between conductors must basically comply with 
applicable sections of Article 230 on services up to 600 
volts. It should be noted that, for purposes of code 
application, secondary conductors, not the primary con- 
ductors, are regarded as constituting the service con- 
ductors to the building proper where: (A). Step-down 
transformers are located outdoors; (B) Step-down trans- 
formers are located in a separate building from the one 
served; or (C) Step-down transformers are located in the 
building served, in o transformer vault meeting code 
rules on construction of such vaults and under sole con- 
trol of the supply company. 


Chapters are broken down on the 
basis of types of equipment to facili- 
tate ready reference: lighting equip- 
ment — motors and controllers — con- 
ductors —raceways — switches — over- 
current protective devices — switch- 
boards and panelboards —transformers 
—capacitors and regulators — power 
sources — high voltage — signals and 
communications, 


“Constructing Electrical Systems” 
Electrical Construction & Maintenance 
330 West 42nd St., New York 36, N.Y. 


(PRINT) 


Please send me—copy(copies) of the 


book, ‘‘Constructing Electrical Sys- 
tems,’’ at $4.50 each, 


1 

1 

1 

] 

| 

| 

1 

([) Payment enclosed, 
I {_] Please bill me. 

1 [_) Bill Company, 

| 
| 
I 
I 
I 
1 
| 
| 
I 


Ship to: 
Name 


Company Name 


Home fa 
Address—Company[_] 


City 
Please indicate 


Zone —_ State —_ 


ToT) 


Vicia Nee rs a a ne ae 


DATES AHEAD 


Iluminating Engineering Society — 
Regional Conference: Great Lakes, 
Sheraton-Gibson Hotel, Cincinnati, 
Ohio, June 19-20. 


Electrical Apparatus Service Associa- 
tion, Inc.—28th annual convention, 
Jack Tar Hotel, San Francisco, 
Calif., June 11-14. 


International Association of Electrical 
Inspectors — Chapter Meetings — 
Virginia, Hotel Roanoke, Roanoke, 
Va., June 12-13; Northwestern Sec- 
tion, Owyhee Hotel, Boise, Idaho, 
September 11-13; Southwestern Sec- 
tion, Hotel Del Coronado, Coronado, 
Calif., September 18-21; Western 
Section, Biltmore Hotel, Oklahoma 
City, Okla., September 25-27. 


New York State Association of Elec- 
trical Contractors & Dealers—62nd 
annual convention, Whiteface Inn, 
Lake Placid, N .Y., July 2-7. 


Western Plant Maintenance Show— 
Pan American Auditorium, Los An- 
geles, Calif., July 18-20. 


National Assn. of Lighting Mainte- 
nance Contractors—National confer- 
ence, Las Vegas, Nev., August 21-23. 


Western Electronic Show and Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 22-25. 


American Home Lighting Fixture 
Month—Sponsored by the American 
Home Lighting Institute, Chicago, 
Ill., September 1-30. 


Rocky Mountain Electrical League— 
Fall Convention, Jackson Lake 
Lodge, Moran, Wyoming, Septem- 
ber 10-13. . 


Industrial Electronics Symposium — 
Bradford Hotel, Boston, Mass., Sep- 
tember 20-21. 


Illuminating Engineering Society—Na- 
tional Technical Conference, Chase 
Park Plaza Hotel, St. Louis, pings 
September 24-29. 


Industrial Building Exposition & Con- 
gress— New York Coliseum, New 
York, N.Y., September 25-28. 


Third Virginia Biennial State-Wide 
Industrial Exposition—Victory Stad- 
ium, Roanoke, Va., September 27-30. 


International Association of Electrical 
Leagues—25th Annual Conference, 
President Hotel, Atlantic City, N. J., 
October 4-6. 


Western Building Industries Exposi- 
_ tion—Great Western Exhibit Center, 
Los Angeles, Calif., October 7-10. 


47th Annual National Electronics Con- 
ference — International Amphithea- 
tre, Chicago, Ill., October 9-11. 


National Electrical Contractors Asso- 
; ciation—Annual convention, Wash- 
ington, D. C., October 9-14. 


National Electrical Manufacturers 
Assn.—Annual meeting Traymore 
Hotel, Atlantic City, N. J., November 
13-17. 


~ Sixth National Electrical Industries 
Show—New York Coliseum, New 
York, N. Y., March 11-14, 1962. 


_ Electrical Apparatus Service Associa- 
_ tion—Convention, Conrad-Hilton Ho- 
tel, Chicago, Ill., June 3-7. 


Corrosive gases, liquids, vapors or See action will not corrode 
a Kraloy Rigid PVC raceway. Kraloy is from 18% to 30% faster to 
install than any metallic conduit, and conductor pulling requires far 
less time and energy. Conductors are more than amply protected from 
crushing and impact. Conduit is U/L listed for underground burial or 
encasement in concrete, will not support combustion, and will not spark. 

Your Kraloy electrical distributor will elaborate on the above 
features ... or write 


Kraloy/Chemtrol Co., Electrical Conduit Division, 402 W.Central Ave., Santa Ana, Calif. 


KRALOY ELECTRICAL KRALET ELECTRICAL 
CONDUIT ACCESSORIES 


KRALOY/CHEMTROL CO 
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PHONE FOR MILES 


without any current 


Among the 
Manufacturers ae 


GENTLE 
© 
MOTORS 


Headquarters Announcements 


Sierra Electric Corp. has pur- 
chased the Square D low-voltage 
system for home and commercial 
lighting and power control. Manu- 
facturing will be moved from 
Cedar Rapids, Iowa to Gardena, 
Calif., plant by July 1. 

The name of the Wakefield Co. 
was changed to Wakefield Lighting 
Div., Wakefield Corp., Vermilion, 
Ohio; and the name of The Art 


Metal Co. was changed to Art : é 
Metal Lighting Div., Wakefield Highest quality HELWIG 


Corp., Cleveland, Ohio. brushes are easy to install, 
The Mummert-Dixon Co., Han- ; 
wear evenly, give even cut- 


over, Pa. has announced the acqui- 
rent distribution. Exclusive 


sition of the Keystone Aerial 
Ladder Div. from the Delta-Star Red Top absorbs vibration 
for better commutation, 


Electric Div., H. K. Porter Co., 
longer brush life, minimum 


Philadelphia. 
commutator maintenance. 


Depending upon the wire used, 
Sound Powered Telephones will 
operate from short distances 

up to 30 miles or more without 
batteries or other power sources. 
Your voice supplies the energy 
to transmit speech in clear, 
distinct tones, free of all static. 
Indoor and outdoor models. 


¢ Write for catalog 
F HOSE-McCANN 


—s TELEPHONE CoO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y. 


General Electric Co., Schenec- 
tady, N. Y.—Hans R. Wallrath, 
manager of construction industry 
sales. 

Oak Manufacturing Co., Crystal 
Lake, Ill.—Edward D. Chalmers, 
vice president of engineering; Ed- 
ward J. Mastney, vice president of 


HELWIG CARBON PRODUCTS, INC. 


2544 North 30th Street, Milwaukee 10, Wisconsin 


Hang more fixtures 
easier with a 


advanced engineering and manu- 
facturing. 

H. K. Porter Co., Inc., Pitts- 
burgh, Pa.—Shannon C. Powers, 


SUBSCRIPTION 
ORDERFORM 


NEW 


vice president and general man- | 
ager, National Electric Div. 
Emerson-Pryne Co., Pomona, 


ail HI-HOIST 


ELECTRICAL CONSTRUCTION 


: Sa ; & MAINTENANCE 
TRY ae Calif—Phillip D. Pryne, presi- san whehe aed aceriee 
FREE! dent; EK. F. Kelly, chairman of the New York 86, N. ¥. : 
Phe Tante Histioiet board; Ralph Pryne, director. : Af 
easily lifts and holds Corning Glass Works, Corning, { 


Please enter my personal subscription 


\ 


N. Y.—Amory Houghton, chairman 
of executive committee; William 
C. Decker, chairman of the board 
and chief executive officer; Amory 
Houghton, Jr., president; Thomas 


fluorescent fixtures, 
conduit, pipe, etc. to 
working height... 

reduces fatigue, 
speeds installation 
or repair work, cuts 


to start as soon as possible: 
OO $3.00 enclosed for one year* 
0 Send invoice 


Please Print 


costs. Lifts and S. Wood, Jr., vice president. NOM: 25's sceiceiia sooo 6 elena ciate een 
13 ft Three cectlons Edwards Co., Inc., Norwalk, Title or 
fit in car trunk, as- | Conn.—Frank T. Franco, adver- Position |. s.«/co s's:e'eon 8 sa «64,008 de 


tising coordinator. 
General Electric Co., Niles, Ohio 
—A. J. Gizzi, manager of manufac- 


semble in 30 sec- 
onds. Electrical eholesdlers everywhere 
invite contractors to try a Hi-Hoist on 
the job, free. Check with your whole- 


Home (J 


——— 


saler on how to try it free. For full in- turing of all operations of the Con- | | O1Y cee sees eee eeeeeeeeeeeess Zone ..-.. | 
formation on the Hi-Hoist, mail coupon. duit Products Dept. at Niles, Ohio, 
(Representation in a few choice territories is still open.) New Kensington, Pa. and Bridge- Slate cosine kon vine ree 
f--------------H port, Conn. | 
LANTZ Manufacturing Co., Inc Allis-Chalmers Mfg. Cos Mil- | Company Name .....+.s.+sseeeseees 
Valparaiso, Ind. ie waukee, Wis.—Roy M. Casper, gen- | Nature of 
Bee ere tte Hoist bere stad a manager, Power Equipment | Company’s Business ............2++0:: 


tion and how to try it FREE. I am in charge of elec. work—Yes [J] No 


Westinghouse Electric Corp., 


Ce | 


| 
1 
| 
1 
! 
I 
! 
I 
I 
l 
L 


Nowe | Pittsburgh, Pa.—Carlisle P. Myers, Operate Aciuotor revatelstiot ae 
Company. vice president. 
Addiess | John J. Nesbitt, Inc., Phila- * Above rates good only in U. 8. * 
; delphia, Pa.—William D. Wider- Please write for rates in other countries. i 
lye ee State H a 
i eendlaeneinemndiemenianened i oeeeeelllinenenenliiaettnedicinendionmmeetiomeansdtiammmndtiaiaandtaaandiaeatialimaaaee yy 


man, vice president of sales. 
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Sorensen & Co., South Norwalk, 

Conn.—George B. Estes, manager 
of company and other units of the 
Industrial Operations of Raytheon 
Co.’s Commercial Apparatus and 
Systems Div. 

Stanco Mfgs. & Sales, Inc., Santa PLM Type 
Monica, Calif.—William S. Gaskill, ACSW Terminator 
general sales manager. 

Sylvania Electric Products Inc., 
New York, N. Y.—Gene K. Beare, 
president. : 

Luxo Lamp Corp., Port Chester, 
N.Y—Sam F. Blake, Jr., vice 
president of eastern sales. 

Hubbard & Co., Chicago, Ill.— 
John C. Monday, vice president and 
general manager, Hapco Div. 

Joy Manufacturing Co., St. 
Louis, Mo.—Robert D. Spencer, 
product manager, Electrical Prod- 
ucts Div. 

Pendar, Inc., Van Nuys, Calif.— 
Joseph H. Schellman, president; 
C. E. Fisher, chairman of the board. 

Omark Industries, Inc., Port-, 
land, Ore.—Edward P. Skralskis, 
executive vice president; Howard 
G. Cutright, vice president of mar- 
keting. 

Pacific Semiconductors,  Inc., CATE tt 
Lawndale, Calif—Robert S. Put- \ | 
nam, manager of industrial rela- 
tions. 

Kennecott Copper Corp., New 
York, N.Y¥.—Frank R. Milliken, 
president. 

The Fafnir Bearing Co., New 
Britain, Conn.—Keith T. Middle- 
ton, president; Clarence G. Rosen- 
weig, vice chairman of the board. 

Borg-Warner Corp., Chicago, 
Ill.—Douglas Mueller, director of 
public relations and advertising. 

Shallcross Mfg. Co., Selma, 


N.C.—Robert E. Johnson, vice There’s a 


president and sales manager. 


Misch John C. Woodle, vice presi. fitting to fit the job! 
dent of sales. 
The Standard Transformer Co., 


Vy PIPE RUG 


Warren, Ohio—Ted E. Gaty, sales Terminating armored cable where a watertight cable entrance seal is needed? 
manager. There’s a PLM terminating fitting designed to fit the job—as there is to fit 
Burndy Corp., Norwalk, Conn.— almost any other indoor or outdoor mounting requirement! The Type ACSW 
Herbert H. Rogge, director and Terminator shown provides a compound-filled, watertight entrance seal in 
'chairman of the Executive Com- any position for jacketed armored cable. Variations available for non-jacketed. 
mittee. Other types meet needs for flange mounting on pothead bases or switchgear, 
The Electric Autolite Co., To- or for angular, bracket or other special mounting. 
oh ee alae nae PLM Terminating Fittings and Splicing Kits can speed up and simplify any 
Anaconda Wire and Cable Co., cable installation or repair. Supplied for use with interlocked armored cable, 
Hastings-on-Hudson, N. Y.—Rob- non-metallic jacketed cable and lead-covered cable. PLM 52-page catalog 301 
ert E. MclIlvane, manager, Com- contain full description and prices. Write for copy on your letterhead, 


munications Products Div. 


- Soundolier Mfg.) Co., Inc., St. TERMINATING URE 
' Louis, Mo.—Ted Beyert, general aD) SPLICING ACCESSORIES 
manager of design and research; 
Cliff Bright, sales manager. J We VELA «ue 
_ Permacel, New Brunswick, L ; 


N.J.—P. R. Trailer, sales promo- 


8875 WEST 150th STREET e CLEVELAND 11, OHIO 
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A GOLD MINE... 
ey 


of information you need! 


Stake your claim for $4.50 


ELECTRICAL EQUIPMENT MANUAL 


Second Edition 
by J. F. McPartland and W. J. Novak 


Here's a 239-page, completely indexed, hard cover book. 
Everyday, easy-to-use data on 


@ Lamps © Switchboards & ® Batteries and 
® Lighting Fixtures Panelboards Chargers 
® Air Conditioners ° Motor Controls ® Grounding Devices 
® Heaters m Wiring Devices © Time Switches 
} © Swifches a 

Generators eRelag ® Signals and 

s 

@ 

Sound Systems @ Pola ne easipinent Clock Systems ; 
© Motors ® Raceways and Industrial Electronics 
@ Wire and Cable Busways ® Closed-circuit 
© Transformers @ Insulating Materials Television 
® Capacitors ® Explosion-proof ® Tools 
® Protective Devices Equipment © Meters and Testers 


Designed for use as an instruction manual or as a reference text... aimed at 
the practical interests of — 


e Estimators 
e Electrical Inspectors 


e Electrical Contractors 
© Electricians 


e Consulting Engineers 
e Plant Engineers 


GET your copy today! The only book of its kind, it contains UP-TO-DATE 
installation and application data, highlighting the best of modern circuits in 
which equipment is used. This book guides you in selecting the right equipment 
and materials for every job. The unique format is designed to provide ready 
answers to specific questions. 


Electrical Wholesaling Please send me 
Dept. 270-059 
330 West 42nd St., 


New York 36, N.Y. 


copies of the sturdily-bound, 
239-page book ‘Electrical Equipment Manual" at $4.50 
per copy ($3.75 per copy for orders of 50 or more). 

Enclosed is full payment of $ 


| | 
| | 
| | 
| | 
| | 
I | 
1 NAME | 
| | 
I | 
I | 
| | 
I | 


PLEASE PRINT 
ADDRESS 
CITY. STATE 
COMPANY NAME AND ADDRESS 
I a A SS ee ee oi 


The Imperial Electric Co., Ak- 
ron, Ohio—Richard J. Hearty, 
president. 

Chrysler Corp., Dayton, Ohio— 
William P. Balthrop, president, 
Airtemp Div. 

Owatonna Tool Co., Owatonna, 
Minn.—S. L. Richmond, sales man- 
ager, Tools and Equipment Div. 


Regional Appointments 


NEW ENGLAND 


Thiel Tool & Engineering Co., 
Inc.: Kenneth MclIsaac, Quincy, 
Mass., representative for pole line 
hardware line. 


MIDDLE ATLANTIC 


Owatonna Tool Co.: Arthur 
Kreager, district sales manager 
for West Virginia and western 
Pennsylvania, Tools & Equipment 
Div. 

Tork Time Controls, Inc.: Leslie 
A. Osterman, Skaneateles, N. Y., 
representative in upstate New 
York territory. 

C & S Products Co.: Arthur F. 
Schultz, representative for Sem- 
per-Seal in New York state, from 
Albany west. 

Johns-Manville Sales Corp.: 
Robert D. Wisbon, sales represent- 
ative for Philadelphia territory. 

Reynolds Metals Co.: Charles R. 
Wentz, manager of Chester, Pa., 
plant. 


SOUTH ATLANTIC 


Ridge Tool Co.: Gordon M. Hen- 
derson, salesman for state of 
Florida. 

The Wakefield Co.: Gerald 
Preacher, Lexington, S. C., repre- 
sentative for entire state. 

Blackhawk Industries: LeRoy 
P. Spoon, Charlotte, N. C., repre- 
sentative for the Carolinas. / 

Johns-Manville Sales Corp.: 
Charles F. Briggs, sales repre- 
sentative in the Atlanta, Ga., 
territory. 

Thiel Tool & Engineering Co., 
Inc.: Charles McFee, Atlanta, Ga., 
representative for pole line hard- 
ware line. 


EAST CENTRAL 


Tork Time Controls, Inc.: Ar- 
thur L. Pickens, Mayfield, Ky., 
representative for Indiana and 
Kentucky. 

Owatonna Tool Co.: James 
Rainey, district sales manager for 
Illinois (except Chicago), Tools & 
Equipment Div. 

Bohn Aluminum & Brass Corp.: 
B. A. Jared, sales representative 
for Indiana sales district with 
headquarters in Muncie, Ind. 
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SEARCHLIGHT 
SECTION 
(Classified Advertising) 
EMPLOYMENT ° 
EQUIPMENT — USED OR 


OPPORTUNITIES 


DISPLAYED RATE 
EQUIPMENT & BUSINESS OPPORTUNITY 
Advertising $21.00 per inch 
EMPLOYMENT OPPORTUNITIES—$28. 10 
per inch, subject to Agency Commission. 
%" vertically 
inches—to a 


BUSINESS 
RESALE 


An advertising inch is measured 
on one column, 3 columns—30 
page. 

; UNDISPLAYED RATE 


(Not available for equipment advertising) 
$2.10 a line, minimum 3 lines. 
POSITIONS WANTED undisplayed rate is one- 

half of above rate, payable in advance. 

Box Numbers—Count as one line. 

Discount of 10% if full payment is made in 
advanee for 4 consecutive insertions, 


ADDRESS BOX NO. REPLIES TO: Bow No. 
Olassified Adv. Div. of this publication. 
\ Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
| a OHICAGO 11: 645 N. Michigan Ave. 
a SAN FRANCISCO 11: 255 California St. 


Sales Engineer for motor shop. Must have 
A.C. & D.C. motor generator and welder re- 
pair experience. Shop located San Francisco 
Bay area. Write qualifications. SW-6498, 
Electrical Construction & Maintenance, 


Classified Adv. Div., 255 California St., San 
Francisco 11, Calif. 


KAISER 
STEEL CORP. 


Has opening for an Electrica] Engineer 
with college degree and 5 to 10 years 
experience. This is a supervisory posi- 
tion directing electrical field construc- 
tion and maintenance work. Steel mill 
experience preferred. Excellent opportu- 
nity for advancement. Send complete 
resume, including salary requirement 


to: 
Personnel Services Dept. 


KAISER STEEL CORP. 
P. O. Box 217 Fontana, Calif. 


“All qualified applicants will receive consideration 
for employment without regard to race, creed, color 
cr national origin’’ 


WANTED 
ONE USED 750 KVA UNIT SUB-STATION 


with 15 KV. 3 pole two position selector 
switch. Open ventilated dry-type trans- 
former section designed for 750 KVA, 60 
cycles 3 phase, high voltage—13800 volts 
Delta, low voltage WYE 277/480 volts. 


Reply by phone or mail to: 


THE KANTHAL CORPORATION 
AMELIA PLACE 
STAMFORD, CONNECTICUT 
Davis 5-2206 


SAVE! SAVE! SAVE! 


Buy accurate, dependable, rebuilt 
WATTHOUR METERS 


for any electric service, and buy for less ! ! 
Also repair and recalibration service. 


Hi HIALEAH METER CO. 


Dept. EC 


829 E. 25th Street Hialeah, Florida 
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General Blower Co.: Robert Mc- 
Andrews, Cincinnati sales agent. 

Westinghouse Electric Corp.: 
A. J. Gilbreath, midwestern re- 
gional sales manager for Air Con- 
ditioning Div., located in Chicago. 

Thiel Tool & Engineering Co., 
Inc.: Riecher Electrical Sales, De- 
troit, representative for pole line 
hardware line. 


WEST CENTRAL 


Johns-Manville Sales  Corp.: 
Thomas D. Hoffstatter, sales rep- 
resentative in the Tulsa, Okla., 
_ territory. 

Harvey Aluminum: Haizlip Job- 
ber Suppliers, Inc., Kansas City, 
Kan., sales representatives for 
rigid conduit in Kansas, Nebraska, 
western Iowa, western Missouri. 

The Bryant Electric Co.: John 
R. Commons, sales representative 
for Houston territory. 

Thiel Tool & Engineering Co., 
Inc.: Waterman & Waterman, St. 
Louis; Bassett-Eischen, Omaha; 
Texas Sales Rep., Houston; and 
Nulik-McCormick Co., Kansas City, 
representatives for pole line hard- 
ware line. 


WEST 

Thiel Tool & Engineering Co., 
Inc.: The Darger Co., Salt Lake 
City; Keeler-White Co., San Fran- 
cisco; Gordon Laurson & Son, 
Albuquerque; and M. Levin, Port- 
land; representatives for pole line 
hardware line. 

Pendar, Inc.: A-F Sales Engi- 
neering Inc., Pasadena, Calif., 
sales representative in southern 
California. 

C &S Products Co.: John T. Hill 
and William M. Rambo, San Ga- 
briel, Calif., representatives for 
Semper-Seal for southern Cali- 
fornia and Arizona. 

The Bryant Electric Co.: Bryon 
L. Waters, sales representative for 
Los Angeles territory. 

General Electric Co.: Wallace 
Ross, northwest region electric 
heating specialist, Electric Com- 
fort Heating Section, with offices 
in Seattle, Wash. 

Luxo Lamp Corp., Robert Rubin, 
manager of the Western Div. 

Blackhawk Industries: Frank E. 
King and Robert Sutton, Electro- 
rep, Inc., San Francisco, agents in 
northern California. 

Harvey Aluminum: Allen B. 
Carpenter Co., Denver, Colo. and 
Salt Lake City, Utah, sales repre- 
sentative for rigid conduit. 

Black & Decker Mfg. Co.: Dale 
C. Spohrer, sales representative in 
the Los Angeles district, Consumer 
Products Div. 
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SELF-VULCANIZING 


OKONEX 


INSULATING TAPE 


OKONEX tape matches butyl-base rubber in- 
sulated cables... is heat, corona and mois- 
ture-resistant ... gives a splice that lasts 
the life of the cable. 


Other cable-matched Okonite tapes: 


OKONITE—for mineral-base rubber insu- 
lated cables. 


OKOLITE—for cil-base rubber insulated 
cables. 


OKOPRENE—neoprene blend for jacketing. 


OKOWELD—for insulating and sheathing 
in one application up to 2000 volts. 


MANSON—Super-strong friction tape. 
The Okonite Company, Subsidiary of Ken- 
necott Copper Corporation, Passaic, N. J. 
OKONITE splicing materials 
80 years of cable craftsmanship 


PORTABLE POWER 
CUTS YOUR COSTS 


2500 Watt, 3600 RPM 
Manual or Electric 
115, 11/230 or 
230 Volt AC. 
Econ-o-Mizer 
Available. 


Other sizes 
from 600 watts 
to 100 kilowatts, both 
gasoline and diesel, 


USE POWER TOOLS WITH DEPENDABLE 


WINPOWER ELECTRIC PLANTS 


You save 4 big ways with a Winpower 
electric plant: 


1. automatically idles plant when load is off... 
cuts fuel cost... lowers noise... extends 
engine life; 

2. costs less to buy... 
competition; 

3. speeds up production by supplying low cost, 
instant power on the job; 

4. gives you long and dependable service 
backed by 35 years of manufacturing ex- 
perience. Portable cradle units or two wheel 
dolly types. 


RUSH COUPON TODAY! 


Dept. ECM 


priced to beat all 


MR. E. D. McCARDELL, PRES. 


| 
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¢ These manufacturers advertised 
their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 


For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE ... the 13th issue of 
ELECTRICAL CONSTRUCTION 
MAINTENANCE. 
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D’s ALL-METAL Push Buttons 


give EXTRA DURABILITY! 


NOW AVAILABLE WITH 


COLOR INSERTS—with these Important Advantages: 


Longer lasting ¢ Indestructible operator is made 
entirely of metal. High-density polyethylene in- 
serts are permanently colored, won't fade or de- 
teriorate on even the toughest jobs. Push buttons 
are completely oil-tight, even when depressed. 

Reduce your inventory e Order push buttons in 
color desired, or get the new ‘‘universal'’ pack- 
age containing a basic operator and seven differ- 
ent color inserts—no extra cost. Inserts just snap 


in, can be changed in seconds if necessary. 

7 colors available e Choose from black, red, 
green, brown, yellow, orange, blue. 

Complete flexibility e Any operator can be used 
with any contact block to meet every requirement. 
Contact block arrangements include single-pole 
double-throw, two-pole double-throw, four-pole 
double-throw, sequence closing, and overlapping 
contacts. 


A COMPLETE LINE OF OIL-TIGHT OPERATORS 


Extended Guard 


Mushroom Button Button Selector Switch 


Push-to-Test 


Illuminated Pilot Light 


Selector Switch Push Button 
with Gloved Hand 


Operator 


Enclosures and 
Assembled Stations 


4-Position 
Joystick Operator 


Wide Range of 
Contact Blocks 


Stop Button 
Lockout 


et 


Selector- Key- 

Push Button operated 
Selector 
Switch 


Coin-operated 
Selector Switch 


Selector Switch 
Padlock 
Attachment 


Start Button 
Lockout Maintained Contact 


Attachment 


a im 


Wobble Stick 5 ) Ge 
Operator 3-Position 


Potentiometer Master Switch 


Write oe Bulletin 900I-T. Square D Company, Dept. SA, 4041 No. Richards St., Milwaukee 12, Wis. 


SQUARE 


D 


COMPANY 


wherever electricity is distributed and controlled 


Designed to maintain operating position and ther- 
mal level essential for proper self-cleaning of iodine-cycle 
lamps, QUARTZ-beam QFL-15 projects per-unit-area maxi- 
mum of lamp’s 33,000 lumen output. Provides constant 
unfading output of clean, white light, with candlepowers 
up to 200,000, and an average lamp life of 2,000 hours. 


Three beam spreads available, with minimum ver- 
ical angle as narrow as 13°. Reflector is one piece die- 
formed, polished or etched. Cast aluminum door and 
housing sealed by silicone rubber gasket. Heat and impact 
resisting lens. Door locks tightly and releases quickly by 


means of 4 wing-nut clamps. 


External raintight fuseholder (with fuse). Aiming 
and leveling device; exterior focusing screws included. 
Trunnion or stip fitter mounting. Hood, louvers and special 
mounting bases available. Get further information from 
your Crouse-Hinds distributor. 


+ concentrates in 
» sharp rectangular 
‘“Watterns the high-lumen 
i, outputof 1500 watt rd 
Quartz-lodine lamps 
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Type QFL-15 1500 W. 4 
Ask for Bulletin 2729 ; i jf | 
é : | 
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»” Type QFL-8. 500 W. | 
Ask for Bulletin 2725 | 


HIMDS 


NEW YORK 


“gt z be 


OFFICES: Atlanta Baton Rouge “Birminghgm Boston Buffalo Charlotte Chicago Cinginnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indionapolis Kansos City 
Los. Angeles, Milwaukee New Orleans Ned York Omaha Philadelphia’ Pittsburgh Portlgnd. Ore. Sr. Levis. St. Poul Solt Loke City ‘Son Francisco Seattle Tampo Tulsa Washington 
qi RESIDENT REPRESENTATIVES: Albany, N,Y., Baltimore, Md., New Haven, Conn., Reading, Po., Richmond, Vo 
Crouse-Hinds of Canada, Lid., Toranto, Ont. Crouse-HindsgPomex, S.A. de C¥. Mexico City, 0.F. Peterco, Sao Paulo, Brazil 
* 
¥ 
4 


¢ - 


